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d. Our different methods of purchase 
to you, we cut out all in-between profits. T 


For 20 years 
ur Savin we have been 
for low prices. It’s notenoughte 
tell you that your saving will be 

to 4% — you want to know 
dur different plan of purchase and 
ables us to easily outdistance all 
sition, Get familiar with our 
mashing methods, 


fF That's what you 
We can 
te you beyond all question of 
Thousands of satis Harris 
ywners have expressed their sat- 
n—some of them have purchased 
as 40 Harris Homes, Their tes- 
always tellan interestingstory 
some satisfaction, and dollars saved. 


odern Plumbing and Heating fassms Dept. DG 7 


You can easily install your 
own Heating Plant with the 
assistance of our free expert 
engineering service — in 
this way you eliminate the 
biggest expense of installa- 
tion, Warm air heating plants 
as low as $67.00, steam 
heating pliant» $134.00, and 
hot water heating plants 
$154.00. Get our proposi- 
tion. Let us send you our 


Buys the 
Material 


Harris Home No. 161 


the material is received, unloaded, checked and in- 
spected. Direct shipments from Chicago, Washington 
and Mississippi. Our $10,000 Free Book of Plans shows 
100 other modern homes. It’s free to home builders for 
the asking. Mail the coupon below today, 


; This is our beautiful Harris 
The Desi n Home No. 161; bungalow 
design, built with utmost ease under our guaranteed no 
shortage, no ex! ras system with positive accurate plans. 
Six rooms, bath, pantry and large closets; modern 
stairway, leaded casement sash, excellent floor 
sound construction. The above price includes all 
class lumber, and clear modern Georgia pine interior trim, 
beautiful 2 panel doors; clear flooring clear cedar shingles. 
No. 1 dimension lumber, Up-to-date hardware. 


Ready-cut door and window-frames, inside door 
jambs, outside door and window casings, balance in 
lengths to work without cutting or waste, wherever pos- 
sible. All glass in and back puttied, 


lan, 
rst- 


To Build This Home 


Buy Now — Save 4, To 4,—No Money Down 


ty Harris Home owner has read this message of economy just as you are reading 
Jur wonderful offer is not an ordinary home building plan—it’s a great deal more than that. 
‘ombined result of expert planning, designing and close study of economy in material and construction are em- 

sale and extensive operations makes our low prices possible. 


2 ; t hese are some of the many reasons why you eventually save from \ to %. B 
al for the beautiful design above, easily built, under our guaranteed no shortage, no extras system—not one cent to be paid until 


In shipping 
uy the 


We willsend vou 
Plans Free\ complete set of 
blue print plans, specifications, material 
list and guaranteed delivered price to 
— station on receiptof the coupon be- 
ow and $1.00. If the plans do not suit, 
return them and 60c wil 
regular 


be refunded. The 
rice, without_coupon is $2.00. You 
see the object of this offer is not to seil plans, 
but to save time if pian suits 


Ww 
ant you 
Write ew 
te oda to investt- 
gate, It is not necessary to decide on 
your home with only the design above before 
ou. There are ninety-nine others in cur 
Free Plan Book—or we will make plans to 
our order, after your own ideas, We fre 
fn to tell you the truth about what you 
wart to know. Mail the coupon today for 
your copy of our free Plan Book, 


rtionate low prices. 
valuesin high grade brand ,¢ 
new quality p 


. CO., Chicago 


-00. Complete bath Name 
room outfit, bath tub, F 


only $37.50. Town. 
Se Cc 


Op» 
= 
is complete, and solid ‘at the I om also interested in Book FREE 


Popular Mechanics Magazine 
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Vol. 22 NOVEMBER ,1914 No. 5 


Motor Wrecking Car Waits Calls for Help — 


N eastern motor company has being done at night. The car is also 

placed in service a wrecking car equipped with side lanterns which may 
with which it responds to calls for be removed easily whenever they are 
assistance from machines disabled in needed. 
accidents on the streets. At the rear 
of the car is a hoisting apparatus with 
a lifting capacity of three tons. With it 
this it is possible to swing an end of a 74 
wrecked machine free from the ground 
almost ina moment. All the tools re- 
quired to get a broken-down car out 
of trouble, or remove it to a garage, 
are carried in the equipment, which 
includes 150 ft. of 2-in. rope, and other 
paraphernalia. At the top of the hoist 
is a swivel searchlight which may be 
turned in any direction when work is 


This Wrecking Car is Used to Help Disabled Motor Cars 


| 
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SODA-SERVING TABLE AND 
DISPLAY CASE 


A novel kind of display case that 
seems worthy of general adoption is 


the bottom of the case being of wood 
and the top and sides of glass. The 
case is filled with an attractive display 
of bottles of perfumery and other toil 
et articles, and as the ladies drink their 
soda in leisurely fashion they cannot 
help becoming interested. This un- 
usual table serves its double purpose 
very well, having already produced a 
decided increase in sales. 


MACHINE BUILT TO REPLACE 
HORSES ON FARMS 


A machine designed to replace horses 
entirely on small farms, doing prac- 
tically everything that beasts can do 
and accomplishing it in less time and 
at less expense, has been developed. 
Driven on the same principle as stand 
ard “caterpillar” tractors, it is intended 
to serve more in the sense of a me 
chanical horse, drawing all ordinary 
farm implements and working wher 
ever it is possible for horses to work 
Its motive power is supplied by an 
internal-combustion engine. It is built 
on a steel chassis and carried at the 
front on two wheels which are ad 
justable to any furrow width. The 
center crawler is placed at the rear. In 


operation, it is used in the same manner 
used by a Maine druggist. Itisatable as a horse, different implements being 
for serving soda, with a shallow glass hitched to it. 


How One Druggist Tempts His Customers with an 
Attractive Display of Toilet Articles 


This “Steel Mule” is Propelled by Gasoline with a Single “Caterpillar” Tractive 
ement in the Middle 


case substituted for the usual table top, 
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AMERICAN RED CROSS ON EUROPEAN BATTLE FIELDS 


if Working Wathen of 
| American Red Cross | 
| Nurses Now in Service | 
\}} onthe Battle Fields of | 
| Europe: The Cape of | 

Uniform is Blue, andis | 


IL with Insignia of Society 


The steamship “Red Cross,” former- 
ly the “Hamburg,” manned by a crew 
of citizens of neutral nations, sailed 
from New York on Sept. 13, 1914, car- 
rying 30 surgeons and 125 nurses of 
the American Red Cross Society who 
had volunteered for service on the 
battle fields of Europe. Before the 
“Red Cross” sailed, assurances were 
secured from the British and French 
ambassadors that its neutrality would 


COPYRIGHT, UNDERWOOD & UNDERWOOD 


The American Relief Ship ‘‘Red Cross,” 


formerly 
the “‘Hamburg”’ 


be respected, this precaution being 
necessary on account of the German 
ownership of the vessel. While in this 
service the ship will fly the Red Cross 
flag and the flag of the United States. 
The ship carried an ample supply of 
material and equipment needed by the 
nurses and surgeons in their work, con- 
sisting of thousands of pounds of 
absorbent cotton and bandages, drugs, 
and surgical instruments. [Each nurse 
volunteered for a period of six months, 
and at the end of that time such nurses 
as desire to return will be relieved by 
other nurses and sent home at the ex- 
pense of the Red Cross Society. All will 
wear the new uniform just adopted by 
the society, which will distinguish them 
at a glance as members of the American 
Red Cross. The colors of this uniform 
are red, white, and blue, the red-cross 
insignia of the organization standing 
out conspicuously on the white cap, 
soft white collar and white arm band. 


(Manufacturing fertilizer from the 
volcanic ashes that cover Pompeii is 
contemplated. 
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MOTORCYCLE WINDSHIELD 
AND MUDGUARD 
A windshield for motorcycles con- 


structed of leather and celluloid on a 
steel frame by an Ohio inventor not 


SILENCER KILLS NOISES 
OF POWER PLANT 


In order to eliminate the incessant 
noise made by machinery in a New 
York power plant, a large silencer has 
been constructed which 


A Streamline Windshield for | 
Motorcycles; A Front-Wheel 
Mudguard is Shown at Left 


breaks up the sound 
| waves and frees the 
| surrounding neighbor- 
| hood from what pre- 
_ viously was a serious 
| nuisance. A strong cil 
culation of air was 
needed to prevent the 
generators from over- 
heating, and as a result 
the noises of the plant 
were communicated 
outside with the escap 
ing air currents. The 
solution of the problem 
was found in the build- 
ing of a large well, 
which was made to pass 
a through the basement 
of the structure before 
reaching the outside. -\ 


only has the advantage of being light 
in weight and easily detached, but is 
curved so as to offer the least possible 
resistance at high speeds. In practice it 
has been found that this device deflects 
the air upward so that the main current 
passes completely over the rider’s head. 
In connection with this shield the in- 
ventor uses an ingenious canvas mud- 
guard of his own devising, which com- 
pletely prevents the splashing of mud 
from the front wheel onto the rider. 


POSITIONS OF LIGHTSHIPS 
TO BE INDICATED 


Relief lightships maintained by the 
government for the benefit of navi- 
gators may in the future indicate the 
positions they occupy, in addition to 
displaying the single word “relief” on 
their sides. Mariners complain that 
they are often given anxiety through 
their inability to read the signal flags, 
which thus leaves them in doubt as to 
the location of a ship, 


number of flashboards 
covered with felt were fitted in this, 
and as the air is drawn through, the 
sound waves are broken up by contact 
with them, the result being that when 
the air leaves the building it carries 
with it practically no noise. 


SAN DIEGO FAIR BUILDINGS 
REFLECT SPANISH PERIOD 


The Panama-California Exposition, 
which will be held at San Diego 
throughout all of next year, is intended 
to present the evolutionary history of 
mankind in arts and science. It is to 
be international in scope, and although 
reminiscent in many particulars, it will 
focus attention upon problems and con- 
ditions not only of the past, but also 
of the present era. Education, immi- 
gration, irrigation, reclamation, re- 
forestation, and other matters which 
affect vitally the well-being of the 
present generation as well as posterity. 
are included in the central theme of the 
idea backing the project. 


=a! 
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Looking Down the ‘Paseo del Prado” at the 
Panama-California Exposition 


The Foreign-Arts 
Building in Which 
Exhibits from All 
Over the World will 
be Housed 


The Building of Home Economics Where Every Known Device for Simplifying Household Work 
will be Displayed 


Old Spanish architecture of the large plazas, luxuriant in rare foliage 
colonial period, with the softly toned of tropical varieties and creeping vines 
mission effect predominating, is repre- training over shady pergolas. 
sented in the buildings which are now ——— 
nearing completion. While simplicity @The ancient wooden roof of West- 
is the keynote of the plan, richness is minster Hall, London, is to be 
characteristic of the detail. The low, strengthened by concealed steel trusses 
broad structures are erected around costing about $300,000. 


645 
| 
q | j i 
Shik 
| 
url ® | 
ify 


THROUGH SLEEPERS FROM NOME TO CAPE HORN 


A DREAM THAT MAY BE 


Hf stimulation of commerce be- 

tween North and South America 
due to the Ituropean war has revived 
interest in the project of an all-rail 
route connecting the United States 
with the countries of the southern hem- 
isphere. When this plan is carried out, 
as it is almost certain to be some day, 
for strategic as well as commercial 
reasons it must be extended to include 
a railway connection with Alaska, 
where the United States government 
now has surveying parties in the field 
selecting routes for a railway sys- 
tem to develop the resources of that 
country. 

Such a railway, reaching continuous- 
ly from the great plateau of central 
Alaska to the pampas of South America 
and beyond, would constitute the big- 
gest enterprise of its kind ever under- 
taken, if it were not that more than half 
of the line has already been built and 
is in operation. Since the surveys for 
the Pan-American Railway were made, 
there has been a steady development in 
railway building in South America, 
particularly in Peru, Bolivia, Chile, and 
Argentina, so that much of the work 
planned at that time has already been 
done. That portion of western Canada 
lying east of the Coast Range, formerly 
considered a forbidding country with 
an arctic climate, has been invaded by 
two trunk-line railways, and its re- 
sources are being rapidly developed. 
One of these railways, the Grand Trunk 
Pacific, reaches as far north as Hazle- 
ton, and from this point an 800-mile 
line has been planned to reach Dawson 
in the Yukon Territory. Three hun- 
dred miles of comparatively easy moun- 
tain construction would connect Daw- 
son with Fairbanks, the focus of the 
Alaskan railway system, while a 360- 
mile line, already planned, running 
south from Fort George on the Grand 
Trunk Pacific to Vancouver, B. C., 
would form the last link for connect- 
ing Alaska with the states of the 
Pacific coast. There would then be 
a continuous system of railways run- 
ning from the central plateau of Alaska 
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REALIZED BEFORE LONG 


through the United States and Mexico 
to Ayutla, a Mexican town on the 
border of Guatemala. The big gap 
remaining to be closed begins at Ayutla 
and extends through Central America, 
Colombia, Ecuador, and northern Peru 
to a connection with the Bolivian rail- 
ways. In Central America, Ecuador, 
and Peru shoft stretches of existing 
railways could easily be incorporated 
in the plan. 

Half a dozen different routes would 
be available for forming the link 
through the United States. Over a 
route passing down the Pacific coast 
to El Paso, Tex., and thence through 
Mexico City to Ayutla, the total dis- 
tance by rail from Fairbanks, Alaska, 
to Buenos Aires, Argentina, would be 
about 12,700 miles. About 7,000 miles 
of this distance is covered by existing 
railways, leaving about 6,000 miles to 
be built. On the basis of a liberal esti- 
mate the entire undertaking could 
probably be completed for less than 
$300,000,000. 

Every variety of climate, from arctic 
to tropical, as well as topographical 
conditions of the most diverse kind 
would be encountered in building and 
operating such a line. The line from 
Hazleton to Dawson, as _ proposed, 
strikes northwest along the mountain- 
ous plateau that lies between the Coast 
Range and the Cassiar Range of the 
Canadian Rockies to Lake Teslin, and 
then follows along that lake and down 
the Teslin and Yukon rivers to Daw- 
son. For reaching Fairbanks the line 
would doubtless continue down the 
Yukon River to Forty-Mile Creek. 
This creek would be used for reaching 
the divide, and a tributary of the Tan- 
ana River would supply a practical 
route for reaching Fairbanks. The 
proposed line south from Fort George 
follows the Fraser River for about 200 
miles and then strikes southwest to 
Vancouver. The construction of these 
lines would involve much heavy work, 
and the cost in many places would 
probably run as high as $100,000 a mile. 
In spite of this there is little doubt 
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that the construction of these 
links in Canada and Alaska is 
only a question of time. 

Owing to the difficult con- 
struction and the long gaps to 
be filled, by far the biggest ex- 
penditures will be required in 
building through Central Amer- 
ica and the northern part of 
South America. This is the 
portion of the line surveyed and 
estimated for the Pan-American 
Railway. Starting at Ayutla, 
the proposed line follows a gen- 
eral line parallel with the Pa- 
cific coast through Central 
America, but in order to find 
favorable ground the location is 
in some cases 50 miles or more 
inland. In the northern part 
of Central America, particularly 
in Guatemala, the mountain 
spurs and streams run almost 
perpendicularly to the line, and 
many bridges and considerable 
tunneling will be required. The 
line crosses the Panama Canal 
near the city of Panama, goes 
over to the Atlantic side and 


then begins the 
climb to the Andes 
through a rich and 
populous _ section 
along the Rio 
Cauca. This river 
serves as a sort of 
eave trough for the 
northern Andes 
and is followed un- 
| til the high plains 
/ and river basins of 
the Andes are 
reached. Through 
Ecuador the line 
traverses the 
“trough” of the 
Andes, an immense 


About 25 Per Cent of the 
Line through Central Amer- 
ica is Built and in Operation 


Map of the Proposed Pan-American Railway: The Heavy 
White Lines Show Railroads Already in Operation That 
would Form Part of the System; the Parallel White Lines 
Show the New Sections Required to Complete the Project, 
Practically All of Which have been Surveyed 
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648 POPULAR 
basin which is divided into ten smaller 
basins by mountain ranges connecting 
the Pacific or “Occidental” range with 
the Central range of the Andes. Each 
of these must be crossed by the rail- 
way. Through both Ecuador and 
Peru the line runs for long distances 
at elevations greater than 10,000 ft., 
and in many places is more than 13,000 
it. above sea level. 

At Cuzco, Peru, the line joins the ex- 
isting railway running to Uyuni, Bo- 
livia, at which point there is a direct 
connection through the Antofagasta 
Railway with the Longitudinal Rail- 
way of Chile, which now stretches 
along the coast from Iquique to Puerto 
Montt. A line 200 miles long built 
from Uyuni to La Guiaca is all that 
would be needed for connecting with 
the railway system of Argentina, 


MECHANICS 


which forms a network of railways sim- 
ilar to the railway systems of the 
United States. This would complete 
the true Pan-American Railway, but if 
the development of the country should 
ever warrant it, the system could be 
extended at a comparatively small cost 
per mile to Punta Arenas, the most 
southerly port on the American con- 
tinent. 

Daring as the dream of a Pan-Amer- 
ican railway seems, it is really no more 
visionary than was the project of Cecil 
Rhodes for a railway from the Cape 
of Good Hope to Cairo, the entire 
length of the African Continent. Men 
of affairs laughed at Rhodes as a dream- 
er when he proposed this gigantic un- 
dertaking, but today the Cape-to-Cairo 
road is nearly half built, and its com- 
pletion is merely a matter of time. 


BANK-VAULT DOOR FRAME WEIGHS FORTY TONS 


A steel door frame weighing 40 tons 
has been fitted into the large vault of 


] 


the Dominion Bank of Toronto, which 
will be, from a mechanical standpoint, 


probably one of the most securely forti- 
fied depositories in Canada. In outside 
measurement the doorcase is slightly 


more than 12 ft. square. Before ship- 
ping it to the city by rail, it was neces- 
sary to construct a special car with a 
well bottom. Two days were con- 
sumed in moving it from the car to a 
heavy truck by which it was trans- 
ferred to the bank. Eighteen horses 
were used in pulling it through the 
streets. The vault for which it was 
built is 30 ft. square, said to be the 
largest in Canada, and contains 900 
tons of steel and 2,000 tons of concrete. 


Eighteen Horses were Required 


to Haul This 40-Ton Door Frame 
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Testing 


TESTING AN EMERGENCY 
DAM AT PANAMA 


Just prior to the official opening oi 
Panama Canal the east emergency dam, 
guarding the Gatun lock approaches, 
was tested to ascertain its action under 
a full head of water, with Gatun Lake 
at normal level on one side and an 
empty chamber on the other. The 
vreatest leakage occurred at the bottom 
of the gates at the pockets into which 
the girder ends were fitted. Under the 
maximum head of 45 ft., the 400-ft. 
section of the lock filled in two hours 
and 50 minutes. Naturally this was as 
nearly a final test as could be made, 
for the primary purpose of the dam is 
to halt a rush of water through the 
chambers in the event of an accident 
to the Gatun gates. The dam is built 
on a steel-truss bridge and so pivoted 
that, when not in use, it may be swung 
free from the canal and rested on the 
side wall. When it is necessary to use 


it, it is swung around, and a series of 
wicket girders are lowered into the 


channel. These fit into pockets in the 
floor and, when firmly in place, act as 
runways for the gates which are 
lowered one at a time until a solid wall 
of steel has been built up from the 
bottom of the canal. 


UNITED STATES’ VAST STORE 
OF GOLD TREASURE 


\lthough the United States has al- 
ready a greater store of gold than any 
other nation, the supply is now in 
creasing at a rate which will probably 
double its treasure in a decade. An 
estimate, which of course is theoret 
ical, places the value of the gold this 
country will possess at the close of the 
century at approximately $10,000,000, 
000. That in keeping at the present 
time is divided among mints and treas 
uries in various states, of which the 
Denver mint held $510,000,000 on the 
first day of this year. The mint at 
Philadelphia, which has the second 
largest store, usually has 600 or more 
tons of gold in safe-keeping. 
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COAST-DEFENSE BATTERIES 
IN NIGHT PRACTICE 


To train the officers and men of the 
coast-defense service in proficiency 
under all conditions that may arise in 
the use of their big engines of war, the 
United States \War Department has 
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IMPORTANCE OF MICA GROWS 
WITH ITS INCREASED USE 


With the steadily growing use of 
electrical appliances the importance of 
mica is becoming more and more pro- 
nounced. It is chiefly valuable because 
it is not inflammable, is a nonconductor 
and is both flexible 


and tough, character- 
istics which make it 
useful in numerous 
Ways as an insulation 
material. the 
product is blasted from 
the ground the larger 
blocks are sent to hand- 
cobbing sheds where 
they are split to thick- 
nesses of from 
to % in. After being 
trimmed to about the 
thickness of paper, it 
becomes “sheet mica,” 
which is in 
stoves, phonograph di- 
aphragms, fuse plugs, 
electric-light bulbs, for 
windows in motor-car 


ordered that a part of each practice 
with full service charges shall be car- 


ried out at night. In this practice no 
lights other than searchlights for il- 
luminating the target, and such lights 
as are necessary for handling the am- 
munition and the mechanism of the 
guns, are permitted. In the accompany- 
ing illustration of mortar firing at Fort 
Worden, Wash., the flash of the guns 
was the only illumination used in mak- 
ing the plate. Mortar fire is most to 
be dreaded by a ship of war, as it is 
directed at the deck, the weakest- 
armored portion of the vessel. An 
armor-piercing shell weighing 1,046 
Ib., such as is fired by these guns, fall- 
ing from a height of perhaps three 
miles, would crash through the most 
powerful battleship, even if the shell 
did not explode within the vessel. 


tops, and for many 
other purposes. Mica 
which is thin and ir- 
regular in shape is split 
into very thin pieces, 
coated with shellac 
and built up to thick- 


Night Practice 
with Mortars 
at Fort 
Worden, 
Washington: 
The Flash of 
the Guns Was 
the Only 
Illumination 
Used in Mak- 


nesses ranging from 


to % in., subjected 
to a pressure of several tons, ground 
to a uniform thickness and thus con- 
verted into “mica plate,” which is much 
used by electrical companies. Small 
pieces of the raw material which are 
too undersized for mica plate are 
ground for mixture with other mate- 
rials. When pulverized it is used in 
rubber, paints, oils, grease, and other 
products, while that of a coarser 
mesh is employed with insulation 
compounds. 
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CA French railway company has dis- 
covered that the wood of the Guiana 
mangrove tree is highly resistant to 
decay and the attacks of insects. 
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LONG BASCULE BRIDGE FOR 
THE “SOO” CANAL 


A double-leaf bascule bridge, which 
measures 336 ft. from center to center 
and provides a navigation clearance of 
279 ft., has been constructed over the 
ship canal at Sault Ste. Marie for the 
Canadian Pacific Railway. Especially 
designed top and bottom-chord locks 
enable the leaves to act as a single 
fixed span, while a movable tower, built 
by placing it with its leaf and counter- 
weights on rollers, allows for the ex- 
pansion and contraction of the super- 
structure. The leaves are formed with 
steel trusses, 168 ft. in length, which 
are counterbalanced with overhead 
concrete weights. When the bridge is 
closed and the top chords engaged, a 
tongue-and-groove joint secures the 
leaves against transverse displacement. 
The lower-chord lock consists of steel 
castings, one of which has a T-shaped 
head engaging similarly shaped inner 
bearings of the casting on the opposite 
leaf. The end of the span carrying the 
movable tower is free to adjust itself 
longitudinally for temperature varia- 
tions when the bridge is down. Over 
all, the structure is 426 ft. in length and 
is credited with establishing a record 
in this type of bridge construction. 

@ Water-power developments yielding 
240,000 kw. will be completed this year. 


New Double-Leaf Bascule Bridge over the ‘‘Soo’’ Canal Has Leaves Each of Which is 168 Feet Long 


MOTORCYCLE DISPLAY CASE 
ALSO DELIVERY VAN 


A novel advertising medium is used 
in Chicago by a retail shoe company 
which has converted a motorcycle de- 
livery truck to make it serve also as a 
traveling show case. This was accom- 
plished by substituting a glass display 
case for the ordinary bundle container, 
while a rack on top is provided for car- 
rying packages. In this manner sam 
ples of the company’s shoes are dis- 
played whenever the machine is 
stopped at a curb line, while attention 
is constantly directed to it as it passes 


This Motorcycle Show Case is Used as a 
Light Delivery Van 


through the streets. By fitting elec- 
tric lights within the case, it has been 
possible to use it for advertising pur- 
poses after dark. 
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fo replace the two United States 
battleships “Idaho” and “Mississippi,” 
which were sold to Greece recently for 
. consideration of $12,535,275.96, a 
ingle dreadnought of greater displace- 
ment and far greater strength than the 
two other vessels combined, will be 
constructed. This ship will be approxi- 
mately the same as the two authorized 
in the last appropriation bill, which 
means that no material departure is to 
be made in either the construction or 
equipment. The three new ships will 
be named “California,” “Idaho,” and 
“Mississippi,” and will be capable of 
making 24.18 miles an hour. 

The two vessels disposed of were 
commissioned in 1908, but despite this 
they were considered inadequate for 
first-line service: a striking illustration 
of the development made in battleship 
building during the last few years. 
Soth vessels are of the same measure- 
ments and strength. Each is 375 ft. 


in length between perpendiculars, 77 
ft. broad, has a normal displacement of 
13,000 tons, a full-load displacement of 


BASEMENT OF BURNED HOTEL 
MADE INTO SUNKEN GARDEN 


By transforming the basement of a 
burned hotel into a sunken garden the 
people of Wiscasset, Maine, got rid of 
an unsightly rubbish- 
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about 14,400 tons, and a draft of 24.8 it. 
kach of them is designed for a speed of 
19.57 miles and carries a main battery 
of four 12-in. and eight 8-in. guns in 
turrets, eight 7-in. guns broadside, and 
two submerged torpedo tubes. In con- 
trast to this, the new ship will have a 
displacement of 32,000 tons, will be 600 
ft. in length between perpendiculars, 
97 ft. broad and have a draft of 30 ft. 
Its armament will consist of twelve 
14-in. guns, four submerged torpedo 
tubes, a torpedo-defense battery, and 
twenty-two 5-in. rapid-fire guns. The 
three-gun turret arrangement will be 
followed. The boat will be an oil burn- 
er and have turbine engines. One of 
the reasons that the “Idaho” and “Mis- 
sissippi” were sold is that they are 
small, slow, and not of great arma- 
ment. When the sale was consum- 
mated a check for the total amount was 
delivered to Secretary Daniels by an 
American agency representing the 
Greek government. The total cost of 
each of the new vessels will be about 
$14,920,000, 


wall and down into the garden, 12 ft 
below street level. The garden con 
sists of beds of blooming plants sep 
arated by brick walks. In one corne 
a canvas-covered space is reserved for 
chairs and tables, the whole producing 


filled excavation and re- 
placed it with what has 
proved to be one of the 
most attractive features 
of the town. The 
debris of the burned 
building was removed 
and the foundation 


+ 
Basement of Burned 
Hotel After Being 

| Transformed into Sunken 
Garden | 


walls were built up to a 


height of about 3 ft. 
above the level of the 


street. From the top of 
the wall grassed slopes 
were running 


down to the edge of the 
sidewalk, and a wide stone stairway 
was built leading over the top of the 


an effect that is as attractive as it is 
unusual. 
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SMALL MOTOR LAWN MOWER 
OF NOVEL DESIGN 
Intended for use in the upkeep of 


large lawns, golf courses and parks, a 
motor-propelled grass mower of the 


Six Acres of Lawn can be Mowed in a Day with 
This Motor Machine 


hand-implement type has been devel- 
oped. It weighs 850 lb., has a cutting 


width of 35 in., a speed of three miles 
an hour, will operate on a 25-per-cent 
grade, and costs approximately 30 cents 


a day for service maintenance. One 
man with the mower is able to cut six 
acres of average turf in a day. The 
machine is built along the same general 
lines as an ordinary lawn mower, ex- 
cepting that it is of greater breadth. 


Old and New-Style Pilots: 


POPULAR MECHANICS 


Its handles are like those of a plow and 
are used in the same manner. On the 
grips of these are the controls govern- 
ing the engine, which is mounted over 
the heavy roller and housed. The 
operator is not required to exert any 
strength in propelling the machine, the 
motor accomplishing that unassisted, 
and at the same time indirectly turn- 
ing the knives. It is possible to work 
around trees and shrubbery much more 
closely than with a horse-drawn 
apparatus. 


SCRAP-IRON PILOT USED BY 
RAILROAD COMPANY 


The Lehigh Valley Railroad has 
adopted a short, light, all-metal pilot 
for its locomotives, which represents 
both efficiency and economy in con- 
struction. The typical long pilot which 
is commonly seen has been abandoned 
to a great extent in favor of the re- 
cently developed one, which is largely 
made from scrapped boiler flues, 2 in. 
in diameter. Instead of costing $27.58 
to build and weighing 586 Ib., as was 
true of the former style, the new pilot 
costs $5.47 and weighs 262 lb. The 
guard drops from the pilot beam at a 
sharper angle than the ordinary long 
type, and in appearance resembles quite 
closely those often employed on elec- 
tric and gasoline railway motors. 


The Short Pilot, Adopted by an Eastern Railroad, is Made of Old Flues 
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GOVERNMENT REQUESTS HELP 
IN HALTING ARMY WORM 


Unusual methods are being followed 
by the Department of Agriculture in 
its attempt to control the spread of 
army-worm moths in the United States. 
Che plan, which embraces a close study 
of the habits of the insect, is one which 
requires the assistance of every person 
in the eastern and central states. The 
entomologists are catching the moths, 
coloring one wing of each and then lib- 
erating them in order to determine in 
what direction they migrate, and how 
quickly and how far they spread. 
Agents at Portsmouth, Va., are stain- 
ing one wing of each specimen red; 
those at Charlottesville, Va., black or 
yellow, and those at Hagerstown, Md., 
violet. The moths are then allowed to 
follow their natural course, and the suc- 


cess of the experiment is left to the ad-— 


vices returned to the Bureau of Ento- 
mology by the people at large. 


Street Intersection in Washington Showing Traffic-Contro] Lines 


CROSSING LINES SIMPLIFY 
TRAFFIC HANDLING 


To assist in the regulation of street 
traffic and distinguish safety zones for 
pedestrians, the street intersections in 
the business district of Washington, 
D. C., were recently marked off with 
guide lines. The effect was that of 
one square within another, the inner 
marks indicating the curb lines ex 
tended, and the outer ones, the build- 
ing lines. The spaces between these 
parallel lines were reserved for pedes 
trians, and vehicles were not allowed 
to encroach upon them. The squares 
also served to guide drivers in turning 
corners. 


@Work has been completed on the 
new wireless station at Windhuk in 
German Southwest Africa. Within a 


short time it will be opened for public 
service. 
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SIGNALING LAMP CARRIED ON 
BICYCLE 


A signaling-lamp apparatus that can 
be packed in a small case and carried 


COPYRIGHT, INTERNATIONAL NEWS SERVICE 


Signaling Lamp Set Up and Ready for Work 


on a bicycle has been developed by 
an English university undergraduate. 


POPULAR MECHANICS 


When in use this lamp is mounted on 
a collapsible tripod. It is apparently 
intended for use in military operations 
as well as in making extensive surveys. 


ONE-STORY SCHOOL PLAN 
ADOPTED IN EAST 


The western idea of constructing 
school buildings only one story in 
height, making them fireproof, elimi- 
nating much of the noise and confusion 
caused by the passing of classes on the 
stairways, safeguarding against trage- 
dies resulting from fires, and providing 
a maximum of sunlight and fresh air, is 
one which is rapidly growing in popu- 
larity throughout the United States, 
This plan was adopted in the erection 
of the latest school built by the city 
of Rochester, N. Y., every room of 
which has a door leading direct to the 
street, or to the playground in the rear. 
The structure represents the first large 
school built on this principle in the 
East, so far as is known. Shower 
baths, a swimming pool, manual-train- 
ing and domestic-science rooms, as well 
as a large auditorium, are provided in 
the building. Instead of placing the 
boiler room in a place inaccessible to 
the pupils, it was built behind plate 
glass where it could be easily reached 
and studied by them. 


Rochester School Building Where-Conservation of Health and Protection against 
ragedies has been Considered 
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UNDREDS of diamonds, a large 
proportion of them of good size 
and the first water, are being recovered 
irom the blue-clay deposits which were 
discovered in Pike County, Arkansas, 
only a few years ago. Although the 
existence of diamond-bearing forma- 
tions in this vicinity has been known by 
ceologists, and recently by those in 
immediate proximity to the fields, it 
has never become widely known that 
the deposits are so large as to justify 
working the fields on a commercial 
hasis. 

A poor farmer near Murfreesboro 
made the discovery which subsequent- 
ly caused the development of the first 
diamond fields found in the United 
States. Sitting one day on a rock, 
brooding over his troubles, the man’s 
attention was attracted by a_ small 
pebble glistening in the sunlight. It 
shone almost as if a live coal were im- 
bedded in its center. Curious, he 
started into the town with the stone, 
on the way picking up a second one a 
few hundred feet from where he had 
found the first. The banker and mer- 
chants of Murfreesboro were ignorant 
of the nature of the stones, and 50 cents 
was the top price offered for them. 
Upon forwarding them toa Little Rock 
jeweler, however, it was learned that 
the pebbles were in reality white dia- 
monds of excellent quality, weighing 
jour and one-half and three carats, re- 
spectively. In a few weeks the farmer 
had sold his property for $39,000. 

A typical diamond-bearing formation 
of several acres’ area exists where the 
first stones were picked up. A second 
field, showing immense bodies of blue 
clay, yet unsurveyed, has been found a 
few miles beyond the first, and it is 
considered possible that still others 
may be uncovered in the district. This 
land is now carefully fenced and con- 
stantly guarded. Since beginning its 


operations, one company has removed 
aggregate 
The exact yield 


1400 stones having an 
weight of 550 carats. 


DIGGING DIAMONDS OF THE FIRST WATER 
FROM LITTLE-KNOWN MINES OF ARKANSAS 


By TOM SHIRAS 


from the other mines is not known, 
since the results of their operations 
have been kept secret. An approximate 
estimate, however, places the total re- 
covery at 3,000 diamonds of unknown 
weight. The lafgest stone so far dis- 
covered and officially reported weighed 
eight and one-half carats. Usually the 
rough diamonds found have been dis- 
torted octahedrons, resembling small 
pieces of alum with a fiery eye in the 
center which glows and flashes when 
presented to light. \Vhile the sizes are 
not unusual, some of them even small, 
the quality is asserted to be exceptional, 
many of the stones being as nearly flaw- 
less as are ordinarily found. A still 
more startling revelation is the relative 
richness of the fields. The celebrated 
De Beers and Kimberley mines of 
Africa grade 31 carats (approximate 
average) and are as rich as any in the 
world, while the first pipe uncovered in 
Arkansas has tested 20 carats. This 
grading is computed on the number of 
carats recovered from 100 loads of dirt, 
each amounting to 16 cubic feet. 

The diamond-bearing formation in 
these new fields is practically the same 
as that of South Africa, the pocket de- 
posits, or pipes, of diamantiferous blue 
earth being of the same character as 
the peridotite, or kimberlite, of the 
more famous mines. A “pipe” is a 
cylindrical vein filled with peridotite 
and extending vertically into the earth 
to unknown depths. The surface ma- 
terial is of a greenish-yellow color, 
caused by the decomposition of the 
material through atmospheric influ- 
ences. Below this the dirt is of a bluish 
hue, from which it derives its name of 
blue ground, holding diamonds and 
other minerals. The walls of this so- 
called pipe mark the extent of the de- 
posits. 

The plants now running at the 
Arkansas fields are not large, and al- 
though operating in a commercial way, 
can hardly be termed more than test- 
ing mills. The largest one of the group 
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A Steam-Washing 
and Concentrating 
Plant on One of 
the Arkansas Fields 
Where Diamonds 


Picking Diamonds 
by Hand ona 
Crude Sorting 

Table: The Stones 

are Mainly under 
One Carat, but 

Many Larger Gems | 

are Found | 


are being Mincd in 


Concentrating the 
Peridotite in One 
Wustteesbere of the Large Pans 


Above: Two Large Arkansas 
Diamonds After being Washed 


Below: The Grease Board to 
Which the Diamonds Adhere 
When Flushed over It 


Native Diamond Diggers and 
Their Mang Concentrating 
ant 


is capable of handling 60 loads of dirt 
a day, which is infinitesimal in com- 
parison with the immense works of the 
South African mines. It is for this 
reason that the recovery so far made 
from the domestic pipes does not indi- 
cate any more than the grading of the 
mines. What yet may be uncovered 
is not known because the fields are only 
in the earliest stage of pit development. 
In no instance has a company worked 
through the decomposed peridotite. 


The work has been limited to shallow 
excavations covering three or four acres 
at different places. In the development 
of a diamond mine the open-pit method 
is abandoned on account of caving walls 
when it has been worked down 200 or 
500 ft. A shaft is then sunk in the rim 
of rock surrounding the pipe and a tun- 
nel cut from it under the bottom of the 
pit. A second shaft extending through 
the floor of the pit and connecting with 
the tunnel is sunk, and the mining con- 
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The Rotary Screen Which Sizes the 
Diamond-Bearing Earth 


Excavating in One of 
the Arkansas 


In a Rich Surface Zone One 
Man Found Nearly 100 Stones 
in Three Days 


Peridotite Pipes: 
These Circular Areas 
of Blue Earth Extend 
to an Unknown Depth 
and Yield Diamonds 
and Other Gems 


A Lump of Peridotite 
with a Diamond in Its 
Original Matrix 


A Plot Showing the Location of 
the Diamond Fields So Far 
Discovered in Pike County 
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is Done in the 
Process of 
Separating the 
Diamonds from the 
Earth and from 
Other Stones 


ntrating 


tinued by handling the dirt through the 
outer shaft. This shaft is graduaily 
deepened and other tunnels driven into 
the pipe at lower levels, the blue ground 
in this manner being pulled out from 
beneath. 

There are two general methods of 
treating the dirt as it is first removed. 
One is known as the flooring process 
and the other, the direct method. Both 


of these have been employed at Mur- 
freesboro. 


In flooring, the peridotite, 


upon removal from the earth, is spread 
to a thickness of about one foot over 
the ground and then submitted for 
several months to the action of the 
atmosphere, the air gradually disinte- 
grating it into fine particles by decom- 
position. When the material is cleared 
from the ground it is taken to the plant, 
and the diamonds contained in it re- 
covered. After being sized by passing 
through a rotary screen, the dirt is 
placed in washing machines, or pans, 
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as: they are called. ‘These are circular 
in shape and approximately 10 ft. in 
diameter. Water passes through them 
constantly, while harrowlike teeth in 
revolving frames agitate the dirt, caus- 
ing the heavier materials and diamonds 
to sink to the bottom and the lighter 
materials to pass off. The settlings are 
further concentrated in jigs, which by 
vibratory motion assisted by jets of 
water reduce the bulk to about one-hali. 
The matter finally left in the jigs con- 
sists of fine particles of mineral, heavy 
gravels, and the diamonds. It is then 
flushed over a greased board, the dia- 
monds adhering to the surface of this, 
and the other materials washing away. 
At intervals the stones are removed 
from the board and steamed, washed in 
acids, and sorted. In the direct method 
of treatment the peridotite is first run 
through a crusher and then concen- 
trated and washed. The hand opera- 
tors, of whom there are several in the 


EXACT PANAMA CANAL MODEL 
FOR EXPOSITION 


Reproducing accurately in the most 
careful details practically everything 
pertaining to the entire zone, a minia- 
ture Panama Canal which will be in 
actual operation, continually passing 
model ships through its locks, is being 
constructed for the Panama-Pacific Ex- 
position. The work is being carried out 
scientifically, with everything built to 
scale. This is even true of the model- 
ine of the government buildings, ght- 
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district, work the weathered suriace or 
decomposed peridotite with a crude 
hand washer and tin pans, much the 
same as the placer miner panned gold. 
‘the concentrates left in the pans are 
scattered over a sorting table and the 
diamonds extracted by hand. 

It is in this way that the first dia- 
mond field in the United States is being 
developed. What has been accom- 
plished has been done with an absolute 
minimum of machinery, the capacity of 
the plants very slowly increasing and 
taking on the appearance of a real in- 
dustry. While discoveries of separate 
stones have been’ reported from 
Georgia, North and South Carolina, 
Virginia, Indiana, Tennessee, Ken- 
tucky, Wisconsin, New York, Cali- 
fornia, and Oregon in the past, they 
were usually found in alluvial deposits, 
the results of glaciers, and consequent- 


ly many hundred miles from their 
probable source. 


houses, range towers, and native huts 
which skirt the canal. To insure ex- 
actness, one of the engineers connected 
with Governor Goethals’ staff was ob- 
tained to superintend the work, while, 
to fashion the contours of the zone, 
lay out the landscape with its hills, 
lakes, palms and tropical jungles, and 
to build miniature cities and villages, 
only men familiar with the region 
through actual work there have been 
employed. The exposition canal will 
cover a space 500 ft. long and 200 
ft. wide, and will be surrounded bh: 


Only Workmen Intimately Familiar with the Canal Zone are Employed in Fashioning the Miniature 
Buildings and Cities for the Reproduced 


‘anama Canal 
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a moving platform furnishing seats 
for 1,200 persons at one time. At 
each chair will be a telephone re- 
ceiver connecting with a phonograph 
which will deliver a continuous lec- 
ture, explaining to the spectator each 
point concerning the canal as he 
passes it. The trip around the “zone” 
will consume approximately a_ half 
hour. The arrangement of the phono- 
craphs to accomplish this function is a 
thing which is being worked upon at 
the present time by a leading Ameri- 
can inventor. Ships will be operated 
through the locks, range towers will 
mark the course through Gatun Lake, 
and small electric locomotives will tow 
the vessels, exactly as is done on the 
real canal. 


LAMP PURIFIES ATMOSPHERE 
AND DESTROYS ODORS 


Intended for cleansing the atmos- 
phere of a room of unpleasant odors, 
a deodorizer for home and office use has 
been produced 
which operates 
by catalytic ac- 
tion. It consists 
of a small bottle- 
shapedlamp 
which the 
appearance of 
being merely an 
alcohol burner. 
heated piece 
of platinum kept 
glowing by al- 
coholic fumes 
acts as the cat- 
alytic agent by 
converting the vapor into formalde- 
hyde. This permeates the air and re- 
moves from it the odors of stale to- 
bacco smoke, kitchen smells, and gases. 
By mixing a small quantity of perfume 
with the alcohol, the lamp gives off its 
antiseptic vapor and at the same time 
scatters the aroma of the perfume. 


(In flying over the Santis Mountain, 
Switzerland, a German army dirigible 
established a new altitude record, ris- 
ing to a height of 10,000 feet. 
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AUTOMOBILE EQUIPPED WITH 
ARMY WIRELESS 

One of the latest and biggest ad- 

vances in military communication is 

the wireless apparatus, mounted on an 


The Wireless Ap aratus Carried in This Car Has a 
Range of 800 Miles; It Is the Standard Equipment 
Now in Use by the United States Army Signal Corps 


automobile of special design, that has 
just been placed in use in the Signal 
Corps. This apparatus is designed to 
have an effective range of 800 miles. 
Its receiving range is much greater 
than this, as was shown by tests made 
in Washington, when messages were 
received from Boston, from Porto Rico, 
and from ships at sea, one of which was 
2,500 miles away. Power for the wire- 
less apparatus is supplied by a gener- 
ator that is driven through a train of 
gears by the 30-hp. gasoline engine used 
in driving the car. The antennae are 
of the umbrella type, mounted at the 
top of an 85-ft. mast which is built in 
nine sections. The sections are de- 
signed for quick erection, the first sec- 
tion being raised by hand, and the oth- 
ers by block and tackle. The mast is 
stayed by guy wires. When taken 


down, the nine sections can be carried 
in a compartment at the side of the car. 
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INDUSTRIAL INDEPENDENCE 
OF THE UNITED STATES 


In the effort to stimulate the develop- 
ment of new industries in the United 
States to supply products for which 
this country has been dependent upon 
Europe and the supply of which has 
been cut off or seriously diminished by 
the war, the United States Geological 
Survey has issued a publication en- 
titled “Our Mineral Reserves” in which 
it is pointed out that this country pos- 
sesses undeveloped resources, particu- 
larly in minerals, sufficient to supply 
practically all our needs. It is stated 
in this bulletin that no other nation in 
the world so nearly approaches abso- 
lute independence in the matter of min- 
eral resources. The only essential min- 
erals of the first rank of which the 
United States has no known supply, at 
all commensurate with its needs, are 
nitrates, potash salts, tin, nickel, and 
platinum—two essential mineral fertil- 
izers and three useful metals. Our pro- 
duction of coal not only exceeds that 
of any other nation, but nearly equals 
the combined output of Great Britain 
and Germany, the nations that rank 
second and third. Coal tar obtained 
in the manufacture of coal gas and of 
coke is capable of producing hundreds 
of chemical products, most of which 
have heretofore been imported, and the 
development of a tremendous industry 
along this line is simply a matter of 
building and equipping the necessary 
plants. The situation in respect to 
crude petroleum and petroleum prod- 
ucts is much the same so far as pro- 
duction is concerned, and the hard- 
ship for American producers in this 
respect is in the cutting off of exports. 

Perhaps the greatest opportunity for 
American manufacturers, the Geologi- 
cal Survey points out, lies in the fact 
that great quantities of American 
metals in crude or semicrude condition 
have been crossing the Atlantic and 
then coming back to us in various man- 
ufactured forms. There seems to be no 
reason’ why this manufacture should 
not be done in this country, and this 
neglected opportunity may be one of 


the permanent benefits to be derived by 
the people of the United States from the 
conditions created by the war.  Al- 
though there have been considerable 
imports of iron and steel into this coun- 
try, the iron-ore reserves of the United 
States are so enormous that iron-min- 
ing operations can easily respond to 
any demand caused by the cutting off 
of imports. Much the same situation 
exists in the production of manganese, 
and similar alloys, used in the making 
of special steel products, as well as with 
practically all the other essential metal, 
excepting tin, nickel, and platinum. 
The production of copper in this coun- 
try has been far in excess of the de- 
mand, so that the prosperity of that 
industry depends on foreign markets. 
The same is true, on a smaller scale, 
with radium, and since the United 
States government is not a buyer of this 
rare metal the market is at present al- 
most entirely cut off. With a long- 
continued war, however, other mar- 
kets than .those furnished by the 
nations now at war will doubtless be 
found. 


HOLLOW STEEL RODS ROLLED 
BY NEW PROCESS 


By means of a process recently de- 
veloped and patented in England it is 
now possible to roll hollow steel rods 
in diameters of from 3 in. to 3 in., and 
in lengths up to 20 ft. A hole is first 
drilled lengthwise through the billet 
from which the rod is to be rolled. 
This hele is packed with sand of a 
kind that will resist high temperatures, 
and the ends of the hole are securely 
closed with metal plugs. The billet is 
then heated and subjected to repeated 
rolling operations until a bar of the re- 
quired dimensions is produced. The 
sand appears to act after the manner 
of a fluid, or an elastic mandrel, dur- 
ing the rolling process, and after the 
rolling is finished a sand-filled hole of 
uniform section is found to extend 
from end to end of the.bar. The hol- 
low rod is then finished by cutting off 
the plugged ends and removing the 
sand. 
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SIGHT-SEEING CARS HAULED 
BY AUTOMOBILE 


Among the many novel uses for the 
automobile the latest is that of putting 
it to work as a “locomotive” for haul- 
ing a train of sight-seeing trailer cars. 
The light car shown in the illustration 
is regularly employed in hauling the 
two trailers filled with sight-seers and 
is said to handle this load without 
difficulty. 


INCANDESCENT LAMPS HEAT 
LABORATORY OVENS 


In chemical, bacteriological and 
other laboratories where the nature of 
the work performed necessitates the 
employment of various degrees of con- 
stant temperature, metal and wooden 
ovens heated by electric lamps are 
being employed. Instead of there 
being a burner or series of coils at the 
base of one of these ovens, there 1s a 
socket board carrying a number of 
l6-ep. bulbs. With a board contain- 
ing 12 of these globes, for instance, it 
is possible to obtain a temperature of 
approximately 198° F., ina metal oven, 
and about 212°, in one made of wood. 
Since the wiring is such as to allow 
any number of the lights to be turned 
on at one time, one of these ovens 
offers a wide range of degrees of heat, 
easily regulated and inexpensively 
made. 


Using an Automobile as a ‘‘Locomotive” for Hauling a Train of 
Sight-Seeing Trailer Cars 


FRENCH MISSION BOAT A 
FLOATING CHAPEL 


To reach some of the towns in the 
interior of France, especially those lo- 
cated upon the rivers and canals, an 
evangelical mission has provided two 
mission boats, or floating halls, capable 
of seating over a hundred persons. 
They are equipped with chancel, 
stained-glass windows, vaulted roof 
and an organ, to say nothing of a 
steeple, and bell with which service is 
announced. The strange craft is moored 
at some convenient point, a gangway 
is provided, and the town has a new 
chapel forthwith. 
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VENTILATOR OPENING MADE 
BURGLAR-PROOF 

By placing a steel shutter frame 

across the window opening a resource- 

ful householder has made what is be- 


Steel Shutters Make Window Opening a 
Burglar-Proof Ventilator 


lieved to be a burglar-proof ventilator. 
The shutter is shaped exactly like an 
ordinary window shutter and prevents 
snow and wind from beating in, while 
providing a means of air circulation. 
With the swinging doors closed, the 
ventilator has the appearance of a wall 
cabinet. 


MAKING PHYSICAL VALUA- 
TION OF U. S. RAILROADS 


The Interstate Commerce Commis- 
sion has commenced the task of mak- 
ing a physical valuation of the rail- 
roads of the United States. This means 
that every rail, tie, spike, in fact every- 
thing pertaining to all railroads in the 
various states of the Union, covering 


some 360,714 miles, must be valued in 
dollars and cents, not only as it stands 
at the present time but also on the 
basis of the original cost. The enor- 
mousness of this undertaking is partly 
illustrated by the fact that while 
$2,000,000 was appropriated for the 
work, it is considered it will require 
approximately $10,000,000 annually for 
several years to actually execute it. 

In beginning their work on the Salt 
Lake line, running between Salt Lake, 
Utah, and Los Angeles, Cal., the en- 
gineers are accepting practically none 
of the railroad records, but instead are 
making their own calculations. For 
instance, in estimating the cost of a 
railroad bridge the company’s record 
is first secured and then a careful ex- 
amination of the structure made. 
Measurements are taken, the quality 
of the material examined, and _ the 
amount of it used calculated. The cost 
of the material at the time the bridge 
was erected, the expense of transporta- 
tion, of labor, of foodstuffs, and of 
various other things are considered 
carefully, and the cost of the structure 
at the time of its erection thus calcu- 
lated. After this the present cost of 
reproduction is figured and the valua- 
tion made. 

The difficulty does not rest in learn- 
ing the original cost of rails and ties, 
for example, but in determining their 
present worth. The same is true of 
the rolling stock. There are hundreds 
of thousands of passenger and freight 
cars and thousands of locomotives. 
Each of the latter is to be inspected 
and its present value determined. 
This, however, is impossible in the case 
of the cars. The cost of building a 
company’s right of way is another 
thing which must be considered. To 
do this, cross sections of the track at 
various intervals must be made to ar- 
rive at the cost of cuts and fills. The 
valuation of the lands is another task, 
for in a general way every acre must 
be compared with adjoining real estate 
and both present and original values 
placed upon it. These are a few of 
the things which the undertaking in- 
cludes. 
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A curious-looking monoplane, popu- 
larly known in Great Britain as the 
‘Flying ‘Teatray,” 1s 
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DOUGHNUTLIKE MONOPLANE BUILT IN ENGLAND 


experimental stage, but has made sey- 
eral interesting flights and attracted 


ring-shaped, the 
idea of the inventor be- 
ing to construct the 
craft on such lines that 
it would right itself 
automatically in the 
event of being capsized. 
Correctly speaking, the 
wings are curved back- 
ward to join with the 
tail, which is enlarged, 


thus completing a 
circle. -xtending 


through the center of 
the ring and joining its 
two rims, is the body 
which differs little from 
that of ordinary 
monoplane. Odd-look- 


ing plane surfaces and 
fins at the rear of the 
machine provide elevators, stabilizers, 
and a rudder. The craft is still in an 


New English Monoplane Which is Popularly Known as 


the “Flying Teatray” 


considerable comment on account of its 
peculiar appearance. 


HORSE-OPERATED MACHINE 
FOR STREET CLEANING 


A convenient and economical street- 
cleaning apparatus now being intro- 
duced consists of a combined sweeper 
and wagon. The sweeper is attached 
to the wagon by a pivoted-bar coupling, 
and the whole apparatus is drawn by a 
team of horses, while the sweepings are 
taken up by the machine, elevated 
through a chute, and deposited in the 
wagon as the work progresses. _ No 


power, other than that ‘required for 
drawing the apparatus through the 
street, is used for operating the 
sweeper. The single front wheel serve: 
to guide the machine as it trails behind 
the wagon, while the two rear wheels 
operate the sweeping and elevating 
mechanism through chain connections 


CStorage tanks costing $100,000 are 
to be built at San Francisco for sup- 
plying United States battleships with 
fuel oil. 


The Street Sweepings are Taken Up by the Machine, Hoisted through the Chute, and Deposited in the 
Wagon; No Power is Used Except That of the Horses Hitched to the Wagon 
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GLASS-TOWER CONCEPTION 
OF DREAM TEMPLE 


Made to symbolize physically the 
“air castles” of day dreams, a queer 
ornamental structure 
formed from thousands of 
small pieces of glass bound 
by hairlike. wires of gold 


COPYRIGHT 
RICE 


A Fantastic Shaft Made by a Glassworker 


and silver, has been built by an Okla- 
homa glassworker. Constructed like a 
fantastic tower with a myriad of odd- 
shaped forms pendant from it, the inside 
a maze of radiating spires, triangles, 
diamonds, and needles, it bewilders the 
eyes with its varicolored hues which 
blend together into a dazzling flame 
of light. The “castle” is built from 
15,000 separate pieces of glass, is 40 in. 
in height, and 20 in. in circumference. 


WEATHER BUREAU READOPTS 
BEAUFORT WIND SCALE 


The Beaufort scale for designating 
various degrees of wind force has re- 
cently been readopted by the weather- 
_bureau service of the United States De- 
partment of Agriculture. This was 
originally introduced in the British 
navy about the beginning of the nine- 
teenth century and at that time referred 
particularly to the influence of the 
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winds upon sailing vessels. While this 
does not apply to present-day condi- 
tions, several of the terms are still in 
current use by mariners throughout the 
world. The reason for using the scale 
is that instrumental methods of meas- 
uring the wind cannot be used easily 
at sea, nor, for that matter, in many 
cases on land. Because of this, it has 
been necessary to resort to an arbitrary 
scale, which designates, for instance, a 
calm as equivalent to a force of from 
zero to 3 miles an hour; light air, over 
3 to 8; light breeze, 8 to 13; gentle 
breeze, 13 to 18; moderate breeze, 1s 
to 23; fresh breeze, 23 to 28; strong 
breeze, 28 to 34; moderate gale, 34 to 
40; fresh gale, 40 to 48; strong gale, 48 
to 56; whole gale, 56 to 65; storm, 65 
to 75, and hurricane, over 75. 


MILL WHEEL IMBEDDED 
IN A TREE 


An old mill wheel almost entirely in- 
closed by the wood of a tree is one of 
the curious sights to be seen in the 
neighborhood of Yaphank, Long 
Island. <A grain mill stands near the 
tree, and it is said that the wheel, worn 
out by years of use, was taken from 
this mill and stood up against the tree 
about 60 years ago. During these years 


This Mill Wheel, Left Standing against the Tree 
About 60 Years Ago, is Now Firmly 
Imbedded in the Wood 


it has never been disturbed and the 
wood and bark of the tree have simply 
grown around it. 
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The Weight of This Roller was Increased from Five 
to Eight Tons by the Addition of Oak Pockets 
Filled with Stone and Scrap Iron 


CONCRETE WALLS PROTECT 
MINES FROM OLD FIRE 


As a protection against a fire which 
raged several years ago, and which 
still may be smoldering, concrete’ bulk- 
heads have been constructed in some 
of the old drifts and raises of an Ari- 
zona copper mine. This was done 
wherever the engineers considered that 
there was a possibility of danger from 
a fresh outbreak of fire. Heavy iron 
doors were built in some of these con- 
erete walls, to allow the passage of 
the gases and provide access into the 
drifts. Concrete also is used to sup- 
port the sides and roofs of a drift and 
its raise which it was desired to keep 
open as an outlet for gases that might 
form somewhere in the interior of the 
mine. This work shuts off the old fire 
area completely from the new work- 
ings so that, in case there were an un- 
expected fanning of the coals, the new 
flames could not reach the other drifts, 
nor interrupt work in them. 


Scarifier Made for Road Work: The Toothed Frame 
is Easily Adjusted to Take Off Only the High Spots 
or to Dig Up the Entire Road, as Required 


: PRACTICAL MACHINES FOR 
ROAD WORK 


A number of interesting and prac- 
tical road-working machines have been 
developed for maintaining the roads in 
the vicinity of Carthage, Mo. One of 
these is an adaptation of the scarifier 
to road work, and consists of a four- 
wheeled vehicle carrying a _ metal- 
toothed frame which is easily raised or 
lowered by controlling levers. This 
frame is adjusted to the right height 
to take off only the high spots, or to dig 
up the entire road, as may be required. 
A five-ton roller, bought for road re- 
pair and construction, proved to be too 
light for the work, and an ingenious 
method was adopted for increasing its 
weight. Pockets made of heavy oak 
timbers, heavily bolted and resting on 
the roller frame, were built around the 
roller, and these pockets were filled 
with stone and scrap iron. In this way 
the weight was increased to eight tons, 
while there is sufficient space in the 
pockets to bring the weight up to 10 
tons if necessary. 


CIn order to remove the drill barge 
“Teredo” which sank in Panama Canal, 
condemned fire hose was filled with 
dynamite and placed on the line along 
which it was desired to direct the force 
of the explosion. This made quite a 
clean cut and sheared off sections, 
which were raised by dipper dredges 
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METAL GRAIN BINS USED 
IN KANSAS HARVEST 
Portable sheet-metal grain bins 


of several hundred bushels’ capacity 
were used in a number of localities in 


CONCRETE BLOCKS ARE USED 
TO STOP LANDSLIDE 

Massive concrete blocks laid in 

trenches running up the slope were re- 


cently employed in Switzerland to 
check the progress of a 


Grain Bins of This Kind were Used in Harvesting 
Kansas’ Wheat Crop 


Kansas when the state’s heavy wheat 
yield was being harvested some weeks 
ago. The bins were placed conven- 
iently about the fields in positions 
where the machines could deliver the 
grain into them just as rapidly as it 
was threshed. In the past, wooden 
granaries have been used frequently, 
but the metal bins introduced this year 
offered advantages in their compara- 
tive lightness which permitted their 
being hauled on ordinary hayracks and 
handled without difficulty. 


GOLDEN TYPEWRITER BUILT 
FOR ALFONSO OF SPAIN 


Bearing more the appearance of an 
ornament than a machine built for 
service, a gold typewriter was recent- 
ly built for the personal use of King 
Alfonso of Spain. Nearly every part, 
even including the smallest screw, is 
heavily plated with gold, the space 
bar made of mother-of-pearl, while the 
royal arms occupy the space ordinarily 
held by the nameplate. The case is 
made of mahogany and is inlaid with 
rare woods and pearl. 


landslide in a deep rail- 
road cut. The roadbed 
extended through an 
old slide where the 
formation consisted of 
clay and loam, mixed 
with boulders and un- 
derlaid by marl. Cracks 
appeared in the earth 
above the summit of 
the slope and were of 
such a serious nature 
that it was readily re- 
alized there was not 
sufficient time at hand 
for the construction of 
a retaining wall. Ex- 
cavations were imme- 
diately made into the hard understrata 
over which the top mass was slipping, 
and the concrete blocks built up some 
33 ft. apart. Four of these were first 
built, to which two more were soon 
added. The slide was stopped, but 
water in the soil caused the blocks 
partly to rise under the tremendous 
pressure. 


OIL FLOW INCREASED BY 
ELECTRIC HEATER 


Using-an electric heater to increase 
the flow in oil wells, is a method that 
is being tried with considerable prom- 
ise of success in the oil fields of Cali- 
fornia. The heater used is a long brass 
cylinder containing a large number of 
coils. This cylinder, with wires of the 
right length attached, is lowered to 
the bottom of the well and the wires 
are connected with a generator. The 
increased flow that has taken place in 
the experiments already made is ex- 
plained on the theory that the heat ex- 
pands the gas in the oil-bearing 
stratum and causes a greater upward 
pressure in the well. The heater con- 
sumes about 9 kw. of current an hour. 
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ARMORED HARDWARE MEN “ON THE WARPATH” 


PHOTO BY C.F, MC CALL 


A Parade of Savage-Appearing Hardware Men Clad in Medieval Armor Was One of the Most Striking 


Features of a Convention Held Recently in Waco, T 


MOTORCYCLE NOW EMPLOYED FOR STREET SWEEPING 


[specially designed for use on traffic- 
crowded thoroughfares and boulevards, 
a motorcycle street sweeper has been 
made for city use. The refuse pick-up 
apparatus is attached to the left side of 
the machine, similarly to a sidecar, and 
carries a rotary broom, 30 in. in length 
and 16 in. in diameter. In front of this 
is a dustpan which collects the dirt as 
it is brushed up and may be dumped, 
by the operation of a hand lever, with- 
out stopping the cycle. Immediately in 
iront of the rigging 
is a metal - toothed 
scraper mounted on 
springs and so set 


as to loosen any refuse which may ad- 
here to a pavement. The frame of the 
motorcycle is changed slightly for this 
function, but its mechanical operation 
and general appearance are the same as 
any ordinary machine. One of the ad- 
vantages claimed for the arrangement 
is that after a certain territory has been 
cleaned, the machine may be driven 
quickly to some other point for use, in 
that way serving as a time saver. With 
this machine one man is able to ac- 
complish as much as_ several 
who working with 
brooms and shovels. 


ae 5 Motorcycle Street Sweeper: A New Use for This Type 
of Vehicle 
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RAILWAY PUSH CAR MADE 
INTO MOTOR CAR 


With train service demoralized over 
a large section of the line on account 


MECHANICS 
EUROPEAN WAR PREVENTS 
WORLD AIR RACE ° 


The inability of foreign airmen to 
participate in the round-the-world 


flying-machine race 
which scheduled 
for next year, has 
caused plans for the 
contest to be = aban- 
doned. This announce- 
ment was made re- 
cently by the Aero 
Club of America. 
Elaborate preparations 
had been made for the 
meet by the Panama- 


Pacific Exposition, but 
the development of the 


This Crude Outfit, Used on a Canadian Railway in Time of Washout, 
Was Capable of Making a Speed of 20 Miles an Hour 


of washouts, the employes of a Cana- 
dian railway improvised a motor car 
for their own convenience and used it 
successfully until it was discovered 
and its operation stopped by the rail- 
way authorities. This outfit consisted 
of an ordinary push car driven by a 
stationary gasoline engine. It oper- 
ated between Decker and Fraser Lakes 


and was capable of making 20 miles 
an hour. 


SOLE-LEATHER SUBSTITUTE 
PRODUCED FROM FELT 


The continuous advancement in the 
price of shoe material has stimulated 
the development of a substitute for sole 
leather, which although much less ex- 
pensive is asserted to possess wearing 
qualities two or three times as great as 
that of hide. The product is manufac- 
tured by a special treatment of water- 
proof felt which renders it quite similar 
in appearance to leather. One of the 
chief qualities of the sole is that it does 
not slip on wet or polished surfaces. It 
is made in various degrees of flexibility, 
and in use, may be treated as if it were 
leather. Since felt is a nonconductor of 
heat and cold it is claimed that shoes 
with these soles will be comfortable in 
both winter and summer. 


European war made 
the execution of them 
impossible. It is now 
proposed that a race be routed from 
New York to San Francisco by way 
of the Panama Canal. Naturally this 
would be participated in principally by 
American airmen. 


DANGER IN UNDERINFLATION 
OF AUTOMOBILE TIRES 


That underinflation of automobile 
tires is necessary in hot weather on ac- 
count of the expansion of the air in 
the tires by the heat is denied by 
makers, and from careful tests it ap- 
pears that the real danger is not from 
overinflation but from underinflation. 
In one test, a runabout considerably 
too heavy for the tires with which it 
was equipped was used, the tires hav- 
ing been pumped to a pressure of 80 Ib. 
in the cool of the garage. After some 
intermittent driving the car was run 
continuously for half an hour oer hot 
brick pavements and wood block cov- 
ered with hot tar, and the test was 
concluded with a spin of 40 miles an 
hour over hot brick pavements. The 
air pressure, which was then measured 
immediately, showed an increase of 
only 4 Ib. That such an increase is of 
practically no importance is apparent, 
since the best grades of tires are tested 
with pressures as high as 300 pounds. 
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CHEAPEST ARTIFICIAL GAS 
PRODUCED IN ENGLAND 


‘The town of Widnes in England, 
which for years has been accredited 
vith producing the cheapest artificial 
vas in the world, has announced a still 
urther reduction in price. Through 
the installation of horizontal retorts 
which improved the carbonizing re- 
sults, the cost of production has been 
lowered. A reduction in the rate was 
immediately recommended by the en- 
gineer and adopted by the council, 
bringing the price to consumers of less 
than 3,000,000 cu. ft. a year to 24 cents 
per 1,000 cu. ft., 20 cents a thousand 
to others, and 16 cents for gas used 
for power purposes. This will make 
the Widnes gas lower by a fourth than 
that of its nearest advertised competi- 
tor, the Sheffield Gas Company. 


SNOW RUNNERS KEEP MOTOR 
TRUCKS IN OPERATION 


\ novel means of keeping its motor- 
truck service in operation when the 
streets were clogged with snow fol- 
lowing severe storms was adopted by 
an automobile company in an eastern 
city. The equipment used in this ser- 
vice consisted of three-wheeled trac- 
tors, the rear of each of which was 
designed to support the front of a 
trailer, this arrangement being com- 
monly known as a tractor-trailer com- 
bination. Under the front or steering 
wheel of the tractor and under the two 
rear wheels of the trailer heavy run- 
ners were securely fixed, while 
cleats held by chains were placed gs 
on the driving wheels to increase 
the grip on the snow. 


2 
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Uninterrupted Motor-Truck Service was Maintained in the Snow-Clogged Streets of an Eastern City by 
the Simple Expedient of Placing Snow Runners on A!! But the Two Driving Wheels 


CIGAR LIGHTER USED IN 
ITALIAN VILLAGES 


A crude but successful cigar lighter 
much used in the country villages of 
Italy consists simply of a long piece of 


How Smokers in Italy Use One Rope to 
Light Another 


slow-burning rope with one end lighted 
and supported on an iron stake. This 
lighter is placed just outside the cigar 
seller’s door so that anyone may use 
it in passing. It serves also in place 
of the conventional wooden Indian of 
\merica as a cigar-store sign. 
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MOTORCYCLE MAKES ADVENT 
INTO ARTILLERY 


An interesting adaptation of the 
motorcycle to military uses has been 
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Motorcycle Artillery, One of the Most Recently 
Developed Fighting Tools 

made by employing it as a light artil- 
lery vehicle. An example of this is il- 
lustrated by the accompanying photo- 
graph which shows a machine gun 
mounted on a sidecar chassis. An 
artillery corps equipped in this manner 
is able to travel at the regular march- 
ing pace one moment and dash ahead 
to some distant point at a high rate 
of speed the next. The machine is 
American built, but was invented by a 
Canadian militia officer. It was used 
in maneuvers at Ft. Osborne, Winni- 
peg, some time ago, where its wide 
range of action was demonstrated. 


PANAMA CANAL STIMULATES 
MAGNESITE MINING 


The largest magnesite deposits in 
Sonoma County, California, were pur- 
chased recently by a new company and 
are now being reopened and worked. 
It is planned to make monthly delivery 
of several thousand tons of the product, 
shipping to the Atlantic seaboard via 
the Panama Canal. California has been 
the only state in this country to pro- 
duce magnesite on a commercial basis 
and most of the material has been con- 
sumed there in the manufacture of 
paper, in which it is used as a digester 
for wood pulp, and in making plastic 
flooring, tiles, and fireproofing. 


CUTTING EFFECT OF PAPER 
ON HARD METALS 


Paper under certain conditions will 
exert a cutting effect upon even the 
hardest metals. Where the edges oi 
strips of paper continually rub against 
a metallic surface they in time cut 
smooth grooves in it and frequently 
saw it in two. In illustration of this, 
a steel screw, which for 20 years helped 
to hold together the guide board of a 
wall-paper trimmer, was worn com- 
pletely in two merely by paper rub- 
bing against it. During that time ap- 
proximately 400,000 rolls of paper were 
trimmed by the machine. The screw 
was cut as smoothly as could have been 
done by any instrument. 


GRAPEVINE COILED ABOUT 
STICK LIKE SNAKE 


Coiled serpentlike around a branch 
of a poplar tree with its rounded 
and tapering form close- 
ly resembling that of a 
snake, a grapevine rep- 
resenting a curious ex- 
ample of the unusual in 
natural formations was 
found in the Michigan 
woods. The branch was 
cut and the bark stripped 
in making a cane from 
the two pieces of wood. 
The only carving which 
was necessary to make 
the twisted vine almost 
perfect in its reptile ap- 
pearance was the shap- 
ing of the head. 


f 


CUsing a new type of 
diving armor made of 
rigid metal sections 
braced to resist water 
pressure, with  water- 
tight joints, a diver re- 
cently descended to a 
depth of 212 ft. in Long Island Sound, 
establishing a new American record 
for deep-sea diving. 
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PORTABLE ICE PLANT USED BY 
MEXICAN REBELS 


(;eneral Francisco Villa, command- 
ing the “constitutional” forces in the 
north of Mexico, had a portable ice- 
making apparatus constructed for the 
use of his army and hospital corps dur- 
ing his later operations. The ma- 
chinery, which is capable of producing 
500 lb. of ice at one time, is divided into 
two sections and mounted on substan- 
tial trucks which are attached to motor 
vehicles and transported when the 
army is on the march. The engine, 
cooling tower, and other of the equip- 
ment, are arranged on one truck, while 
the freezing tanks, 20 in number, and 
each with a capacity of 25 Ib., are car- 
ried in a refrigeration box on another. 
When in operation the two trucks are 
placed alongside and their connecting 
pipes joined. In this manner ice can 
be supplied the forces within a short 
time after encampment, or even during 
the progress of a battle. 
CSafety-first statistics show that one 
workman is killed in the United 
States every 15 minutes and that one 
is injured every 16 seconds. 


The Portable Ice Plant Built for the Use of General Villa’s Army in Mexico 


WIND HURLS WEATHER VANE 
LIKE JAVELIN 


During a severe windstorm at Green 
Lake, Wis., a heavy iron weather vane 
on the top of the county courthouse 
was blown from its fastenings. The 
force of the wind was so great that 
the arrow-shaped instrument, with a 
large ball attached to it, was carried 
through the air to the side porch of 
the post office. The missile landed, 
spear-end first, piercing the flooring at 
one side of a door so deep that it re- 
quired a strong pull to remove it. 


This Weather Vane 

was Hurled through 

the Air Like a Spear 
during a Storm 
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MOVIE THEATER FOR WOMEN 


PROVES SUCCESSFUL 
In the business district of Los 


Angeles, a motion-picture theater 
which restricts its patronage during 


An Innovation in 
Motion-Picture 
Theaters That has 
Proved Popular 


Unescorted 
Woman may be 
Stre of Not being 
Annoyed by 
‘“*Mashers”’ 


the daytime exclusively to women and 
children has met with success. The 
policy of the house is to present only 
films which are clean and uplifting 
and at the same time provide a place 
which an unescorted woman need have 
no hesitancy in entering. Until six 
o'clock in the evening men are not ad- 
mitted unless they accompany women, 
a rule which is rigidly adhered to. 


WHAT THE CUP-RACE YACHTS 
COST THEIR OWNERS 


Stripped of their spars and rigging, 
with their sails stowed away and their 
decks boxed up for the winter, the 
three cup defenders and the challenger 
“Shamrock IV” lie at different ship- 
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yards in the United States and serve 
as pathetic reminders of the great 
“America’s Cup” contest that was to 
have been held in September of this 
year. While the exact amount oi 
money involved not known, the 
three racing yachts, with the money 
spent in elimination races, in prepara 
tions for the final race, and in the 
numerous changes in rigging and 
equipment, are thought to represent an 
investment of at least $1,500,000. The 
contest has been officially postponed 
to 1915, but if the war should last two 
or three years, the money invested is 
as good as thrown away, as in that 
event the deterioration of these yachts 
would be such that it is not likely any 
of them would be in condition to use in 
the cup race. 

The “Defiance” is reported to have 
cost $75,000, the “Vanitie” $100,000, 
and the “Resolute” $125,000. The 
“Shamrock IV” is thought to have cost 
somewhat less than the “Vanitie.” The 
original cost of the yachts, however, is 
only a small part of the total expense. 
One authority estimates that it cost 
$2,500 a day to keep the American 
boats in commission. A suit of sails 
costs about $14,000, and in addition to 
the changes made, it was necessary to 
carry duplicate suits, while one set of 
spars cost about $10,000. Numerous 
smaller items helped to swell the ex- 
pense. On one yacht alone $20,000 was 
paid in wages to the men, and this 
sum did not include the captain’s 
salary. 
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UTAH SALT BEDS USED AS 
SPEED COURSE 


The salt beds at Salduro, Utah, are 
now being used as a speed course for 
automobiles, and several that 
came close to breaking records have 
recently been made over this course. 
These salt beds have been described 
as being as smooth as a billiard table 
and as hard as a cement highway, and 
are admirably suited to automobile 
driving. They are 60 miles long, 20 
miles wide and from 30 ft. 
deep. 
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war. 


wheels to mow down hedges, fences, and wire obstructions. 
the same device on their chariot wheels to mow down the horses and foot soldiers of the Greeks. 


FROM CATAPULT TO HOWITZER 


The Scene of the Present War Is the Laboratory in Which Man-Killing Devices 
have been Developed through Two Thousand Years of Warfare 


ROM the stones cast from slings 
with which the natives of Gaul 
sought to repel the advance of Caesar’s 
Koman legions to the huge German 
howitzers hurling 16-in. explosive 
shells against the allies is as long a 
step mechanically as it is in point of 
time. But except for the temper of 
the weapons, there is no appreciable 
difference between the hand-to-hand 
conflicts—short sword against spear— 
of 59 B. C. and the bayonet charges 
of the French and English against the 
Germans in 1914. For nearly 2,000 
years the ground on which the Great 
War is being fought has been almost 
a continuous battle field. Every form 
of weapon and every type of armor 
ever used by civilized man in the 
settlement of international differences 
or private quarrels has been tried, 
tested and developed almost on the 
same spot where the efficiency of the 
most modern implements of warfare 
is now being put to the supreme test. 
Omitting the one distinctly modern 
military arm—the flying corps—the 
differences between the weapons of 
2,000 years ago and the weapons of 
today are differences in detail only, 
and excepting the class of weapons 
making use of gunpowder for the 


The saying of Solomon the Wise, ‘‘There is nothing new under the sun,”’ finds verification in the European 
The cable dispatches tell of German military motor trucks with scythe blades fixed to the hubs of the 


By FRANK PARKER STOCKBRIDGE 


Four centuries before Christ the Persians used 


propulsion of missiles, it is question- 
able whether there has been any 
marked increase in efficiency, either of 
men or of arms. Asa last resort, when 
the order comes to rush the enemy’s 
intrenchments, battles are still decided 
by brute strength and hand-to-hand 
fighting—sword to spear, bayonet to 
bayonet—just as in the days when 
Caesar wrote, “The Belgians are the 
bravest.” 

When Caesar invaded Gaul, his 
soldiers carried, besides their curved 
oblong shields for protection, the 
famous Roman short swords, sharp- 
pointed and two-edged, for close in- 
fighting, with javelins or throwing 
spears as missiles. These were also 
useful in hand-to-hand conflicts and 
were the prototype of the modern 
bayonet. Steel had not yet come into 
general use, but these soft-iron weap- 
ons had at least the merit of being 
easily sharpened on any convenient 
stone. And backing up the foot sol- 
diers and horsemen, just as the artil- 


lery does today, was the Roman 
artillery, consisting of catapults, which 
were huge implements for hurling 
large rocks into the ranks of the 


enemy, and the ballista, a device work- 
ing on the same principle, for throw- 
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Weapons Used in Europe’s Great Wars 


ing quantities of arrows. In each of 
these the propulsive force was pro- 
duced by the sudden releasing of a 
great beam or tree trunk which had 
been bent by means of ropes and 
winches to form a huge spring. A 
shower of arrows hurled from a bal- 
lista must have created as much havoc 
in the ranks of the oncoming Gauls 
as the bursting of a shrapnel shell 
among the foot soldiers does today, 
while the great stones thrown by the 
catapults were often as large and 
heavy as the shells of the modern 
howitzers. 

Against this formidable armament 
the Gauls—ancestors of the modern 
Belgians, French and South Germans 
—had no weapons that could be classed 
as artillery. Darts, which could be 
thrown by hand with considerable 
iorce and precision, and small stones 
cast by means of leather slings, just as 
David cast the pebble from the brook 
at Goliath, were hurled as missiles. 
Many of them used swords, some- 
what longer than the Roman swords, 
while all were armed with wooden 
clubs, the heads of which were fre- 
quently studded with iron or bronze 
spikes. And their mounted men car- 
ried long spears—the weapon which, 
as the lance, continues to this day to 
be the favorite arm of European cav- 
alry. The mounted Gauls, too, used 
the war hammer and to some extent 
the battle-ax. With variations in de- 
tail and in names these weapons—the 
sword, the lance, the club, the ax, and 
the throwing spear, together with the 
ballista and catapult—were, with the 
exception of a single important addi- 
tion, the arms with which the great 
wars of Europe were fought for the 
next 1,400 years. And if it seems 
doubtiul today that these fighting 
tools were efficient for their main pur- 
pose, that of killing men, the death 
rolls of the earlier European battles 
tell a different story. When the Goths 
and the Romans faced the Huns on 
the Catalaunian field in the year 451 
A. D. and fought the battle which de- 
termined for the next 1,500 years 
whether the civilization of Christian 
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THE FIRST GREAT BATTLE OF NAMUR, 57 B. C. 


ISTORY is repeating itself in the European war. Almost 2,000 years ago the Romans, under Julius 

Caesar, attacked the Belgian fortifications at Namur just as the Germans did in 1914. The catapult, 

the most powerful engine of war known in Roman days, was the forerunner of the great siege 
howitzers of the Germans. Supported by this artillery, the Roman soldiers rushed the Belgian defenses 
in their famous “‘testudo”’ or “‘tortoise’’ formation, closely massed and with shields overlapping to form 
in impenetrable defense against the spears and darts of the enemy. The captured Belgians of Namur 
were sold into slavery. 


WHEN FRENCH FOUGHT GERMANS IN 789 A. D. 


HE conquest of Saxony by the Franks under the leadership of the Emperor Charlemagne was the 

result of a war that lasted from the year 772 until 804. By this time chain armor had come into 

quite general use in warfare. The Saxons defended themselves with the short bow, the battle-ax, and 
the war club, or mace, as well as the sword and spear, upon which latter weapons and the force of 
Superior numbers the Frankish hosts had largely to rely. Cavalry was at this period beginning to be 
employed in war to a larger extent than ever before. 
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Rome or the barbarism of pagan Asia 
should dominate Europe, there were 
left on the field 162,000 corpses. Some 
chroniclers put the number as high as 
300,000, but even the lower figure ex- 
ceeds by many tens of thousands the 
number killed in any single battle of 
modern times. 

The one important addition that was 
made to the armament of European 
soldiers, prior to the introduction of 
gunpowder, was the bow. The short 
bow, 214 to 3 ft. long, shooting an ar- 
row 18 or 20 in. in length, and dis- 
charged by drawing the string back 
to the chest with the right hand, is oi 
Asiatic origin, and while known to the 
ancient Greeks and Romans through 
their contacts with Oriental nations, 
never gained a permanent place in 
Roman armaments. Doubtless the 
Hluns, as they swarmed into central 
urope from the steppes of Asia, 
brought the bow with them, but so far 
as its influence in European warfare 
is concerned, they may be said to have 
taken it back to Asia with them. It 
was nearly 1000 A. D. before the bow 
became what it afterward was for 
more than four centuries—the prin- 
cipal weapon of the European foot 
soldier, occupying in one form or an- 
other the same position that the maga- 
zine rifle does today. The two impor- 
tant developments of the Asiatic short 
bow were the crossbow of continental 
Europe and the famous long bow of 
England. The long bow was about 5 
it. in length and the arrow—the “‘cloth- 
yard shaft” of the old chroniclers— 
ft. long. Drawn back to the right ear, 
the long bow could propel the cloth- 
vard shaft a surprising distance. Prac- 
tice with the bow at ranges of less than 
one furlong—an eighth of a mile—was 
forbidden by law in the time ot Henry 
the Eighth, so great was the range o! 
this weapon, and it is recorded of a 
Welsh archer that he drove his arrow 
through an oak door 4 in. thick with 
such force that the head stood out a 
hand’s breadth on the other side. 

While the English were developing 
the long bow, the French and Spanish 
Weapons Used in Europe’s “> Great Wars modified the short bow by mounting 
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THE DEFEAT OF THE FRENCH AT CRESSY, IN 1346 


LMOST within rifle shot of St. Quentin, where fierce fighting has occurred in the present war, the English 
army defeated the forces of France on August 26, 1346. Here for the first time in European warfare gun- 
powder was used, The three crude cannon of the English were merely tubes of staves, bound with hoops, 

and with stones piled up to close the breech. Round rocks were used as projectiles. The victory is not 
attributed so much to these ‘“‘bombards,”’ however, as to the superiority of the British archers, using the long 
bow, over the crossbowmen of the French. From this battle dates th 

in armor as a factor in war. 


e beginning of the decline of the man 


WHEN DUTCH FOUGHT SPANISH AT MALINES 


ALINES and Termonde, towns that figure in the war news of today, were scenes of carnage in 1572, when 

the Duke of Alva marched against the Low Countries and for the first time in history the fate of a 

nation was decided by firearms. Here the Dutch were armed with the arquebus, a primitive type of 

gun, so ——— that each soldier had to carry a forked iron rest to steady his piece while firing. The Spanish 

troops, too, had guns, to which they had given the name of “muskets.” The Dutch were victorious, but 

the Spanish musket, as the better weapon, became the standard arm of all Europe and from it, through many 
stages, the modern military repeating rifle was evolved. 
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it horizontally on a wooden stock, and 
provided a catch, released by a trigger, 
for holding the string when the bow 
was bent. This weapon, the crossbow, 
discharged an arrow with great pene- 
trative force, and for five centuries, 
until displaced by firearms, was the 
principal weapon of the common sol- 
dier in continental Europe. As steel 
came into use the bow of the cross- 
bow was frequently made of this metal 
and some were so powerful that no 
man could bend them, so mechanical 
contrivances were devised for this 
purpose. A steel crossbow, equipped 
with a winch for bending it, could 
drive a bolt or short arrow through 
chain armor, and as the power of this 
weapon and of the English long bow 
developed, the armor of the captains 
of the fighting men was strengthened 
until, in the 14th century, the kings 
and wealthier noblemen went to war 
entirely encased, man and horse, in 
hammered steel plates. 

The superiority of the long bow 
over the crossbow was demonstrated 
at the battle of Cressy in 1346, the 
decisive battle of the One Hundred 
Years’ War between the English and 
the French, where, as the old chronic- 
lers relate it, the long arrows of the 
British archers flew in such clouds 
that they obscured the sun. The man 
with the long bow could shoot several 
arrows while the crossbowman was 
shooting one. 

In this battle, fought only a few 
miles from the scene of some of the 
fiercest conflicts of the present war, 
gunpowder was used for the first time, 
the English forces having three crude 
cannon, or bombards, using the newly 
discovered explosive to hurl stones at 
the French just as Caesar’s catapults 
had hurled stones at the Gauls. It 
was a hundred years or more after this, 
however, before the use of firearms 
became at all general in warfare, and 
nearly two centuries before the hand 


‘gun, mounted on a stock like that of 


the crossbow, began seriously to dis- 
place the bow. The earlier firearms 
were discharged by touching a live coal 
or a burning slow match to the prim- 
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ing powder, and these gunners carried, 
as part of their field equipment, pieces 
of rope soaked in  saltpeter, which, 
when once lighted, would continue to 
smolder and provide the necessar\ 
fire for discharging their weapons. 
Later came the small arms having 
flint locks which, by means of a spring, 
struck a piece of flint stone against a 


sharp edge of steel, throwing off 
sparks which ignited the priming 


powder. The percussion cap, which 
displaced the flint lock in all its various 
forms, is less than a hundred years 
old, while the breech-loading rifle with 
fixed ammunition had only begun to 
be developed at the time of the Civil 
War in America, and the repeating 
rifle, now exclusively used in warfare, 
has been adopted for this purpose only 
within the last 25 years. 

But, as the news from the battle 
fields of Europe proves, war is still 
largely a matter of hand-to-hand en 
counter. Then the rifle with its bay 
onet becomes merely a development oi! 
the spear of the ancient Gauls and the 
short sword of the old Romans, and 
when swung by its barrel it makes a 
war club somewhat less efficient than 
the ancient mace and its medieval 
variations. 


GOVERNMENT CLOSES MAR- 
CONI WIRELESS STATION 


Following the closing of the 
German-operated wireless station at 
Tuckerton, N. J., the Marconi station 
at Siasconset, Mass., was also ordered 
closed by the Secretary of the Navy 
because of the refusal of the Marcon: 
company to submit to the censorship 
imposed by the United States govern- 
ment in the enforcement of neutrality 
in connection with the European war. 
The immediate cause of the action, ac- 
cording to newspaper reports, was the 
receipt and transmission by this sta 
tion of a wireless request for coal 
made by a British cruiser. 


CShips of all belligerents in the Fu- 
ropean war are to be permitted to pass 
through the Panama Canal. 


SOME AMERICAN PHASES OF THE GREAT WAR 
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Ay In Various Ways the. European War Touches America. Ships of the Belligerents Often Put 
'\ into Our Neutral Ports for Supplies. The Photograph Shows the Japanese Cruiser 
Wd n\n “Idzumo” Coaling at San Diego from the British Tramp “ Vestalia”’ 
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Fr \ A Warship of a Belligerent may Remain in a Neutral 
i Port Only Long Enough to Take on Supplies. A French | 
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THE GREAT WAR VIEWED FROM MANY ANGLES 


+ 
A Belgian 
Cycle orps 
onthe Out- ian Armored 
Ps skirts of gi Used on the 
Ostend Skirmish Line 
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French in Heavy 
Marching Order 


Belgians 
Picking Off 
Germans 
from a 
Locomotive 


Ruins of Vise, Completely D 
by the Germans 
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TRYING TO CHECK THE GERMAN ADVANCE 


Steel Bridge 

over the River 
Meuse Blown 
Up by Belgians 


Belgians 
Destroyed Their 
Own Railroads 
at Many Points 


Belgians Burning a Cottage near Waelham 

to Give a Clear Sweep for the MA. 


Village near 
Antwerp Torn 
Down as a 
Measure of 
Defense 
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Ld] One of Many Bridges Dynamited for 
£2“S the Purpose of Impeding Germans 
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SIZE AND POWER OF THE GERMAN HOWITZERS 
SURPRISING DEVELOPMENT OF THE WAR 


HE one big surprise for military 
experts thus far developed in the 
European war is the effectiveness of 
the heavy guns of the German field ar- 
tillery. Never before have such ter- 
rible engines of annihilation been car- 
ried by an invading army as those used 
in the assaults upon the forts at Liege. 
It had long been realized that more 
powerful guns would be needed in the 
field if *modern inland fortifications 
were to be made to fall before an army, 
but there was apparent security in the 
fact that guns large enough for such a 
purpose would be too large to be trans- 
ported from point to point. [Even were 
motive power available, the enormous 
weight of the guifs would make all but 
the hardest of paved highways impass- 
able for them. But the development 
of the internal-combustion tractor 
solved the transportation problem, 
while that of hauling heavy weights 
over soft ground was solved by the in- 
vention of a detachable tread for the 
rims of gun-carriage wheels, described 
some months ago in this magazine. 
The device consists of a series of wide 
feet, which broaden a wheel and 
lengthen its bearing base, enabling it to 
carry great weight over ground which 
otherwise was impassable to all ex- 
cept light vehicles. With these for use 
on bad roads, it has been possible for 
the Germans to rush to the front their 
enormous 11-in. howitzers, which are 
nearly as great as the American 1?-in. 
coast-defense guns and weigh 20 tons. 
The ingenuity of the Krupp engi- 
neers did not stop here. They suc- 
ceeded in building a gun able to hurl 
projectiles through steel and concrete 


walls, such as those at Liege, almost 
as easily as if the works were of lath 
and plaster. The story of carnage and 
destruction wrought by a single shell 
from this masterpiece burdens the 
imagination. Profound secrecy has 
clothed the details of the construction 
of the machine, which was invented 
some eight years ago, tested and 
for obvious reasons subsequently pro- 
nounced a failure. It fires a 16.5-in. 
projectile, and when used at Liege 
against Fort Loncin was mounted on a 
base of concrete having a 100-ft. radius. 
A tunnel leading to a subterranean 
chamber was excavated some distance 
at the rear, from which the gun was 
fired by electricity. 

A single shot from this immense 
German gun destroyed the principal 
defense of Liege. What happened is 
shown by the accompanying photo- 
graph. The projectile crashed through 
a ventilation shaft and bored its way 
into the bowels of the subterranean 
works, then burst, exploding the pow- 
der magazine. What remained was a 
funnel-shaped crater, 

100 ft. in depth and 
about 60 yd. across 
its mouth, filled 
with crumbled 
concrete and 
twisted iron 
under which 
the garrison 

was buried. 


~ COPYRIGHT, INTERNATIONAL NEWS SERVICE 
German Howitzer Bqninges with Auxiliary 
Treads, Enabling the Huge Gun to be 
Hauled Wherever an Army can March 


Photograph Shows Fort Loncin, One of the Fortresses Guarding Liege, After It was Struck by a Single 
Shell Fired from the 16.5-Inch Krupp Siege Gun of the German Artillery. The Fortification 
was Almost Entirely Subterranean and of Unusual Strength. Above is Illustrated 
the Method Used in Mounting This Huge Engine of Destruction 
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SOLDIERS FROM OVERSEAS WITH THE ALLIES 


Unbanwooo 
Canadian Troops 

Crossing Log 
Bridge on Way 

to Transports i 


Russian Cossacks, the Most 
Mobile Cavalry of Europe 
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|| East Indian 
siInfantry Who 
Form Part of 
the British 
Forces 
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| Turcos of | 
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| gerianCorps, 
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Riflemen of the Indian 
Army: Many Regi- 
ments of These Troops 
were Taken to Europe 
through Canada 
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WITH THE PRISONERS AND THE WOUNDED 


Barbed-Wire 
Stockade for 
German 
Prisoners at 
Aldershot, 
England 
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Germans Captured 


by Belgians had 
Discarded Their 
Army Boots for 
the Wooden 
Sabots of the 
Peasants 
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The Famous Ballroom in the Beigice Royal Palace at 
illita 


Brussels Transformed into a ry 


SERVICE. 


ospital 
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We Lowering a Wounded Sailor to 


Hospital Quarters below Decks 
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RESULTS OF THE BOMBARDMENT FROM THE SKY 


Houses ina 
Suburb of 
Antwerp 


from the Skies 
on a Tile Roof 


| 
| 
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Several Persons were |} 
Killed When an 1) 
Aerial Bomb Struck 


This House 
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WHERE ZEPPELIN BOMBS DROPPED IN ANTWERP 


Holes 
House Wall by 
Exploding Aerial 
Bombs near the 
Antwerp 
Courthouse 


This House in the Rue de Lozane was 
Fairly Riddled by Zeppelin Bombs 
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Bomb, Ex- . Bree A House So Wrecked by 

ploding in ; Zeppelin Bombs That the 
the Street, - Fire Department had to 


Did This Tear Down the Ruins. 
Damage r 
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CURIOUS AND INTERESTING PHASES OF WAR 
1 


UNOERNCOD 
—* Thousands 
= of English 
Motorcy- 
clists Enlisted 


as Dispatch 
Bearers 


Canvas Wash 
Troughs Used by 


t BritishTroops 


COPYRIGHTED 
UNDERWOOD 


The “‘Turcos”’ 
or Native 
African Troops \ Portable 
from Algeria _ . Collapsible 
Who Fight for Observation 
France against || Tower Used 
the Germans “ i, by the Ger- 


|] man Army 
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English Blood- 
hounds Used by 
the Red Cross to 

Aid in Finding 

the Wounded 
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Apparatus for 
Transportin 
Ordinary Field 
Guns on Motor 
Trucks, Used 
by the German 
Army: The 
Hinged Run- 
ways for 
Loading the 
Piece on the 
Truck Also 
Serve to Secure 


It in Place 
‘eee in Transit 


SOME OF THE NOVEL MACHINERY USED IN WAR 


A Dismantled 
Monoplane can 
be Packed 
Securely on a 
Motor Car and 
Transported 
Quickly from One 
Flying Base to 
Another in This 

| Way 
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The New French 
Field Guns with 
Pneumatic Recoil 
Fire Three-Inch 
Shells and are 
Supposed to be 
the Most Effective 
Weapons Now in 
Use against 
Bodies of Troops 
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PROVISIONING THE ARMIES IN THE FIELD 


(ae Motor Trucks with Tanks of 


Drinking Water and Electric 
Water-Sterilizing Apparatus 
Used by French Army 


Photographed 
in the Field 


near 
Brussels 
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A Belgian Peasant Woman Giving 
Bread of Her Own Baking toa 
French Cuirassier 
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FOOD AND DRINK FOR EUROPE’S FIGHTING MEN 


Bers 


Portable Field Ovens 
Which Accompany 
the German Army on 
the March: In 
Emergencies the 
Soldiers may be Fed 
as They March Past, 
without Halting 


{ One of Napoleon’s Military Maxims Was: 
“An Army Marches on its Stomach.”’ 
Previous to His Time Troops Usually 
Lived by Foraging, but in Modern 
Warfare the Commissary Is as Important 
as the Ammunition Trains. he 
Photograph at the Right Shows a 
Belgian Girl Giving a French Lancer 
a Cup of Water 
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PROVISIONING THE ARMIES IN THE FIELD 


Motor Trucks with Tanks of 

Drinking Water and Electric 

Water-Sterilizing Apparatus 
Used by French Army 


~ 
Photographed 
in the Field 
near 


Brussels 
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A Belgian Peasant Woman Giving 
Bread of Her Own Baking toa » > , 


French Cuirassier 
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FOOD AND DRINK FOR EUROPE’S FIGHTING MEN 
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the German Army on 
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694 POPULAR MECHANICS 
FARMERS USE CEMENT LOST BY STRANDED SHIP 


Curious-appearing fences, built with ers dwelling on Block Island, a short 
barrel-shaped blocks of cement, sur- distance off the coast of Rhode Island. 
round the homes ef many of the farm- During a storm a schooner laden with 

a cargo of cement ran 
ashore at one point on 
the island. In attempt- 
ing to save the vessel 
the cargo was thrown 
into the water, causing 
the cement to harden 
in the barrels. Many 
of the farmers knocked 
the barrels apart and 
hauled the stone to 
their farms, where it 
has been used in 
constructing permanent 
fences, porch underpin 
nings, and serving in 


ese . . 
ing posts, and the like 


SORTING OUT FROSTED ORANGES AND LEMONS 


A device for separating frosted a feeding table at one end of a long 
oranges and lemons from those not vat of water, are moved forward by 
damaged by frost, now being intro- rollers, and are dropped one at a time 
duced in California, 
apparently provides a 
way for preventing se- 
rious losses among the 
citrus - fruit growers. 
The particular value of 
this device lies in the 
fact that it is practical- 
ly impossible to distin- 
guish, from the appear- 
ance of the peel, which 
oranges or lemons are 
sound and which have 
been damaged, so that 
in the past much good 
fruit has been thrown 
away and much defec- 
tive fruit has , been This Machine, in Operation in a California Orange-Packing House, 
packed and shipped. Grades the Fruit for Size and Separates the Frosted from 

Chere is a difference in 
specific gravity, the sound fruit being into the water. The sound fruit, be- 
heavier than frosted fruit of the same ing the heavier, dives deep into the 
size, and it is this difference that forms water and is caught under a screen 
the basis of operation.of the separating placed at the proper depth, while the 
device. The oranges are poured upon defective fruit misses this screen and 
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Repairing French Flying Machine on the Battle Field 


floats to the surface. \Where the fruit 
is to be separated into more than two 
grades, several screens are placed at 
the required depths in the water. Each 
grade is then passed along to an ele- 
vator that conveys and deposits it in 
the proper box. It is estimated that 
something like $1,000,000 will be saved 
to the citrus-fruit growers of California 
each year that there is frost enough to 
make any of the fruit unmarketable. 


POP-CORN MACHINE BURSTS 
KERNELS IN VACUUM 


A new process for popping corn has 
been introduced by a recently patented 
machine which causes the kernels to 
explode by producing a pressure with- 
in them through the application of heat 
while they are maintained under less 
than normal atmospheric pressure. By 
creating a partial vacuum in the popper, 
the moisture in the kernels is changed 
into steam at a lower temperature than 
could be accomplished under ordinary 
pressure. In this manner a_ larger 
quantity of water is converted into 
steam at the moment of popping, while, 
the atmospheric pressure being below 
normal, the resulting explosion fluffs 
the corn greatly. 


MOTORS CARRY REPAIR SHOP 
FOR ARMY AIR CRAFT 


Careful provisions have been made 
by the aerial division of the French 
army for the upkeep and repair of its 
flying craft on the battle field. An 
elaborately fitted machine shop which 
is in charge of experienced mechani- 
cians is kept at the base from which 
a fleet operates. It is built on a motor 
truck so that it is easily transported 
with a column of troops or rushed over- 
land with a small detachment follow- 
ing in the wake of the air scouts. If 
a machine is disabled, practically every- 
thing needed for its repair is to be 
found at a moment’s notice. 


FOWLS PRESERVED IN ALG 
BAGS DURING TRANSIT 


New Zealanders in shipping mutton 
birds to various markets pack the 
dressed fowls in the air bladders of cer- 
tain marine plants which abound on th€ 
coast of that country. Large numbers 
of the birds migrate from the Antarctic 
each spring and are such a rare delicacy 
that there is a great demand for them 
in many localities. While the method 
used in shipping them at first thought 
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appears crude, the importers of the dif- 
ferent countries have found no way of 


Cleaning the Seaweed Air Bags in Which Birds are 
Packed for Exportation 
improving the aboriginal method. The 
odd bags are gathered from the sea and 
when cleaned and dried are water-tight 
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and flexible. It is because of the chem- 
ical properties of iodine and various 
salts which they contain that they serve 
adequately in preserving the meat dur- 
ing transit. 


QUARRYING IS FACILITATED 
BY DEEP BLASTING 


In certain stone quarries of Pennsyl- 
vania deep blasting has of late been 
employed because of its apparent ad- 
vantage over the customary system of 
making daily drills at shallow depths. 
Numerous holes with a diameter of 
about 6 in. are bored in the same man- 
ner as an artesian well is sunk, to about 
40 or 50 ft. beneath the surface. At 
this level large quantities of explosives 
are planted and then simultaneously 
discharged by electricity. The accom- 
panying photograph shows a blast pre- 
pared in this manner which in a single 
flash dislodged 29,000 tons of stone, 
hurling dust and debris high into the 
air. In this case, three tons of dyna- 
mite, distributed in 14 bores, were ex- 
ploded at the same time. 


Blasting Stone with Dynamite Planted 50 Feet beneath the Surface 
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Pier after Its Completion, Showing Its Great Length and Slender Piles 


DESIGN CARGO MOTORBOATS 
FOR SOUTHERN RIVERS 


‘Ten steel motorboats capable of car- 
rying a 150-ton cargo with a draft of 
only 45 in., are being constructed for 
4 southern river-navigation company 
The fleet will be used in transporting 
cotton between Macon and Brunswick, 
Ga., on the Ocmulgee and Altamaha 
rivers, which during the dry season are 
rendered impassable to all excepting 
boats of slight draft, on account of sand 
bars. Each of the craft will be fitted 
with water-tight compartments, three 
separate rudders, and will have two 
distinet engine rooms. 


LITTLE-KNOWN AUSTRALIAN 
REGION IS STUDIED 


For the purpose of exploring the 
little-known region in the mountains of 
South Australia west of Oodnadatta, a 
government exploration party recently 
set out from Adelaide for a six-months’ 
expedition over a route 1,200 miles in 
length. The work to be done embraces 
a comprehensive program, including 
geographical, geological, ornithologi- 
cal, zodlogical, and botanical observa- 
tions. The government astronomer 
will accompany the explorers on part 
of the journey. 


LONG CONCRETE PIER BUILT 
WITH HEAVY PILING 


An unusual form of concrete con- 
struction was employed recently in the 
building of a 1,350-ft. pier at a Cali- 
fornia resort. Instead of building a 
heavy wall support or using a series of 
large center piers, concrete piling was 
employed. Each one of these mem- 


bers weighed 
several thou- 
sand pounds. 
Since it was 
impossible to 
sink them into 
position with 
the usual pile 
driver a_ hy- 
draulic bore 
was used, 
which cut its 
way through 
sand and clay 
by means of a 


jet of water 
under heavy 
pressure. The 


bottom of each 
pile was made 
top-shaped, so 


as to affor d 
a substantial 
anchor. After the piling was placed, 


the superstructure was molded upon 
it. Although great damage was done 
along the coast during the winter 
months by heavy storms, the piling of 
this recreation pier was not damaged. 


HOLLOW TREE AN OFFICE 
DURING EMERGENCY 


When floods in Ohio swept away a 
bridge connecting two river points in 
the vicinity of Cincinnati, transporta- 
tion across the stream was dependent 
upon an improvised ferry service which 
for some time was maintained between 
the opposite banks of the river. The 
ferryman feeling the need of an office 
in order that his business might have 
the advantage of a telephone, fitted out 
one in a hollow sycamore tree which 
stood in a convenient position near a 
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rough landing pier. <A desklike ar- 
rangement capable ot being securely 
locked and large enough to provide 
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Hollow Sycamore Tree Shelters Office of Ferryman 


shelving room for ferry tickets and 
various papers, besides his telephone, 
was built into the tree trunk. In this 
manner, when the river’s condition was 
not the best, the man was able to 
answer the inquiries of his patrons. 


INDIANA FARMER CONDUCTS 
PARCEL-POST DAIRY 
Since the advent of the parcel post, 


an Indiana farmer has disposed of his 
entire output of dairy products by 


How the Modern Farmer Sends His Butter 
to Market 


shipping direct to consumers in sur- 
rounding cities. His mail-order busi- 
ness grew from a start with a single 
customer until now it extends into two 
or three of the adjoining states. His 


principal trade is in butter. This he 
packs in pails which in turn are in- 
closed in cloth sacks addressed to the 
numerous regular patrons. After hang- 
ing the buckets at the roadside post box 
his part of the work ceases. The post- 
man collects and ultimately returns 
them for refilling. 


TONNAGE OF BATTLESHIPS 
AND THEIR COST 


While the cost of modern warships 
of the first line of defense has been 
more than doubled during the last 
25 years, the individual tonnage of the 
vessels produced during that period 
has more than trebled. In connec- 
tion with the relative cost and size of 
battleships, an interesting comparison 
is given by the latest ships built by the 
Germans and those now under con- 
struction for the Italian navy. The 
highest price paid by Germany for a 
ship, one of the “Worth” class, was 
$12,500,000. On the other hand, the 
Italian warships, which will be armed 
similarly to the most modern German 
craft, will cost $18,000,000 each. The 
three dreadnoughts commenced this 
year for the United States, when 
completed, will cost approximately 
$14,000,000 each. In contrast to these 
great ships, it cost just $5,983,371.98 to 
build the “Indiana,” in 1890. Its ton- 
nage was 10,288, as compared with 
32,000 tons of the ships which have 
been authorized this year. 


GEOMETRICAL STAIRCASE 
BUILT OF CONCRETE 


What is believed to be the first geo- 
metrical staircase ever built of concrete 
forms a part of the “Caracol” tower 
in a museum building that has just been 
completed in Los Angeles, Cal. The 
building with its tower is in the quaint 
ancient Spanish style of architecture 
and is constructed entirely of poured 
concrete. The tower is 125 ft. high. 
In the center is the geometrical stair- 
way, consisting of 160 steps, circling 
around an open space only 24 in. in 


| 
a 
- 
y= 
/ 
>, 


POPULAR MECHANICS 


Looking Down the 
Staircase from the 
Top Floor of the 

“Caracol’’ Tower 


Caracol’ Tower of 
a New Museum 
Building in Los 

Aageles 


Right: The Bottom 
of the Geometrical 
- Staircase 
Poured in Solid 


Concrete 


diameter and mounting to a height of 
120 ft. Unlike most geometrical stair- 
cases, including the one in St. Paul's 
cathedral in London, described in the 
February, 1914, issue of this magazine, 
this staircase occupies only a small part 
of the tower, space being left for rooms 
of fairly large size on each of the seven 
floors. 


PLATFORM REGISTERS TRUCKS 
PASSING OVER IT 


An automatic counting apparatus 
which indicates the number of trucks 
passed over it when a car is being 
loaded, thus keeping a check on the 
quantity of flour, for instance, actually 
placed in a consignment, has been built 
for the use of large shippers. The de- 
vice consists of a hinged steel-plate 
platform so supported by springs that it 
trips a lever actuating a tally machine 
whenever a loaded truck is pushed over 
it. The weight of a man or of an empty 
truck, however, is not sufficient to 
operate the machine. When a car is 
being loaded, the platform is placed in 
a position in the line of haul and a com- 
plete record registered of the number 
of trucks rolled over it. In large ship- 


ments disputes often arise through 
errors made by the checkers for either 
the shipper or the consignee. The ad- 
vantage claimed for the counter is that 
it keeps an infallible record. 


Platform Counts Truck Loads as They are Passed 
over It 


699 

4 
og 
‘ 
1 
| 
& a \ | 


700 POPULAR 


MECHANICS 


OLD MILL STREAM STILL IMPORTANT ADJUNCT 


In order to provide water for spray- 
ing purposes to growers in a Michigan 


orchard region, pumps were installed 
on the rail of a bridge above a half- 
century-old mill dam. 


During the spraying 
periods the tank wag- 
ons are driven to this 
place, filled with water 
and then drawn into 
the orchards. This 
dam, which for years 
furnished the power 
with which to grind 
the grain of the terri- 
tory, now keeps the 
water of the stream 
sufficiently deep for 
steamers to dock at the 
storage houses on one 


Pumps on Bridge Convenient for Orchard Growers 


bank, where they are 
loaded with fruit. 


GASOLINE MOTORBOATS AS 
BATTLESHIP TENDERS 


Two high-power gasoline motor- 
boats recently bought by the Navy De- 
partment are now in service as battle- 
ship tenders, one being assigned to the 
“Utah,” and the other to the “Mon- 
tana.” Each of these boats has an over- 
all length of 35 ft., a beam of 6 ft. 3 in., 
and a draft of 3 ft. They are built not 
only for speed but for strength as well, 
the hull being specially designed to 
resist the severe strains caused by low- 


Gasoline Motorboat Capable of Making a Speed of 
21.59 Miles an Hour, When Used as a Battleship 
Tender in the United States Navy 
ering the boats into the water or hoist- 
ing them aboard ship. The power 
equipment of each boat consists of a 


150-200-hp. gasoline engine, which is 
located amidships under a metal hood. 
The engine controls are in the steers- 
man’s cockpit, which is forward of the 
engine and is protected by a spray 
hood. The officers’ cockpit, capable of 
carrying 10 or 12 men, is aft of the en- 
gine and is provided with a steel shel- 
ter, while the boatswain’s cockpit is at 


the stern. These boats developed a 
maximum speed of 21.59 miles an hour. 
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ENGINEERING SKILL SHOWN 
IN BRIDGE FEAT 


In reinforcing the Williamsburg 
bridge at New York to strengthen it 
for the increasing volume of traffic it is 
being made to carry, a remarkable piece 
of engineering work was accomplished 
recently. This consisted of removing 
a 10-in. bridge pin and substituting for 
it a 13-in. pin, a feat believed unprece- 
dented. An especially built motor- 
driven drilling machine was attached to 
the bottom chord of the structure with 
its cutting arbor lined with the pin. 
(he metal which the boring bar had to 
pass through had a thickness of ap- 
proximately 24 in., while the volume of 
steel to be bored out amounted to 
nearly a cubic foot. The work involved 
the removal of the old pin, the enlarge- 
ment of the pin bore from 10 to 18 in., 
and the insertion of the larger piece. 
The task was made additionally diff- 
cult on account of the necessity of 
opening the bridge to traffic just as 
quickly as possible, and also for the 
reason that the only connection be- 
tween the main and land spans, during 
the time the pin was out, was a tem- 
porary wind chord. The bridge was 
closed to all except pedestrians between 
| and 5:50 o’clock in the morning, dur- 
ing which time the entire operation was 
performed. 


PROCESS FOR PROTECTING 
METALS FROM CORROSION 


\ new process for protecting metals 
irom corrosion uses pure tin or pure 
lead, either in their natural state or 
alloyed with some other metal, such 
as zine, as a coating for the metal to 
be protected. The lead or tin is first 
reduced to a powder. This powder is 
then mixed with a fluid to the con- 
sistency of thick paint and this is ap- 
plied with a stiff-bristle brush. The 
next step is to melt the coating, and 
this may be done by any clean source 
of heat, such as a heavy blowtorch, 
fire, or oven. The coating shows no 
tendency to run, so that vertical or 
inverted surfaces are easily treated. 
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LARGE “ELEPHANTS” SUPPORT 
SCENIC RAILWAY 

Two large wood-and-plaster  ele- 

phants, each 35 ft. in height, their eyes 

blinking headlights, will support the 


COPYRIGHT, PANAMA-PACIFIC INTERNATIONAL EXPOSITION CO. 


Entrance to the Scenic Railway at the Panama- 
Pacific Exposition 

elevated structure of the scenic railway 
in front of the concession entrance at 
the Panama-Pacific Exposition. The 
trunks of each are sufficiently large to 
allow the cars to pass through the loops 
they form. The accompanying photo- 
graph shows one of the elephants near- 
ing completion. 


PUMPING SAND INTO BARGES 
ON THE MISSISSIPPI 

Sand digging in the Mississippi 
River has grown within the last few 
years into an important industry at 
St. Louis and other river points where 
thousands of cubic yards are pumped 
and sluiced into barges daily. This 
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method of capturing the sand as it is 
sucked from the bottom is employed 
when the hydraulic dredges are oper- 
ating out in the stream at too great a 
distance to pipe the flow to the banks 
advantageously, or when they are in 
such position that there is no available 
draining ground. ‘The barges are 
lashed against the sides of the dredge, 
while suction pumps draw sand and 
water through pipes planted at oblique 


One of the Dredges Pumping Sand into Barges 


angles in the river bed. ‘This is 
drained through troughs with wire bot- 
toms which separate foreign matters 
and gravel from the product as it 
drops. The sand settles to the bottom 
of the barges and part of the water is 
drained off. When one of the barges 
is filled, it is towed ashore by a tug 
where it is unloaded with steam shoy- 
els and sand elevators. Besides being 
profitable in a commercial way, the 
dredging serves to eliminate shoals 
from the river and keeps the channel 
open for navigation. 


NEW METHOD FOR HARDEN- 
ING STEEL 


Reports have been made in Germany 
of the discovery of a simple process 
of hardening cast or forged steel which 
does not destroy the effect of previous 
heating treatments, nor cause the metal 
to undergo a change in form. In hard- 
ening a gear, for instance, the whole of 
a tooth is not heated, but on the con- 
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trary only its surface to a depth of 
approximately ;'g in. A high-tempera- 
ture flame is played over the surface 
with a brushlike motion. Upon its 
removal, the cooling takes place im- 
mediately, the heat radiating into the 
cold mass of steel and into the at- 
mosphere. In this way the highly 
hardened part of the steel consists of 
an outer surface film. By increasing 
the time of application of the flame, the 
hardened part may be deepened to 
about ;*; in., the blaze in such a case 
being given a rotating motion to avoid 
burning the metal. 


NEW STEREOTYPING PROCESS 
INTRODUCED IN BOHEMIA 


A simplified method of stereotyping 
which eliminates much of the manual 
labor connected with the present proc- 
ess has been invented by two printers 
in Bohemia. Through the use of an 


tap 


Trough through Which Sand is Sluiced into Barge 


especially prepared ink which is em- 
ployed for the purpose of transferring 
the design, it is possible to make either 
a positive or negative impression on 
fully dry six-ply cardboard. This ink 
hardens in the heat produced in the 
stereotyping apparatus, thus complet- 
ing the matrix. It is possible to make 
several castings from the mat. The 
process has been patented. 


CIn 22 American hydroelectric plants 
the line voltage is 100,000, or more. 
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ODD MOTOR LUMBER TRUCK 
SUSPENDS LOAD 


Designed especially for handling 
jumber, a steel motor truck which 
carries its load suspended beneath its 
chassis instead of in a 
wagon bed is being 
used in the Northwest. 
The purpose of the 
odd - appearing vehicle 
is to facilitate haul- 
ing by loading and un- 
loading itself mechan- 
ically. This feature is 
accomplished by means 
of hooked arms which 
are capable of reaching 
under a large pile of 
lumber and swinging it 
iree from the ground, 
and in this manner 
holding it securely. 
The body of the truck is carried high 
above the wheels on heavy forks, 
while the propelling motor is placed 


THATCHED HUTS ARE SCHOOLHOUSES OF GUATEMALA 


Although education is nominally 
compulsory and the government sup- 
ports more than a thousand schools, 
90 per cent of the inhabitants in the 
Republic of Guatemala can neither 
read nor write. The 
schools of the dis- 
trict are said to be 
among the best in 
Central Amer- 
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on top at the rear. 
ates the loading machinery from his 
seat. 
the car is stopped and the lumber 
dropped between the wheels, an opera- 
tion which requires only a moment's 


Lumber Wagon Which Loads and Unloads Mechanically 
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The driver oper- 


When the destination is reached, 


time. An automatic equalizer adjusts 
the load when a set of wheels passes 
over an obstruction or drops into a rut. 


ica, but from an architectural stand- 
point those attended by most of the 
native children are merely rough huts 
of characteristic tropical construction. 
The walls are built of upright poles 
fastened together with ropes, made by 
the women from hemp or leaves, while 
the steep roofs are thatched. There 
is only one room in a building of this 
kind, commonly without flooring. 
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LOG CABIN STANDS ON 
BUSY CITY STREET 


A log cabin built nearly 100 years 
ago is still standing in a good state of 
preservation on one of the busiest 
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COTTON AND OIL MIXTURE 
SUBSTITUTE FOR CEMENT 


Fairly good _accom- 
panied the use in Turkey of:a substi- 
tute for cement consisting of a mixture 
of slaked lime, linseed 


oil, and cotton fiber. 
The composition is 
used for many of the 
same purposes to which 
Americans apply con- 
crete or cement, and 
when employed in ex- 
posed places, has been 
found quite  satisfac- 
tory. When it is al- 
lowed to become thor- 
oughly dry it has been 
found practicable under 


water. Usually a hol- 


This Log Cabin, Built Nearly 100 Years Ago, is Still Standing on 
Pittsburgh 


ne of the Busiest Streets o 


streets of Pittsburgh, where a hundred 
street cars pass its door every day. 
This building, shut off from the street 
by a picket fence and standing in a 
yard that is filled with shrubbery, 
forms a strange contrast with the 
modern store and office buildings that 
have grown up around it. 


NEW HATBAND TO PREVENT 
BALDNESS 


A new type of hatband designed to 
prevent premature baldness is so made 
as to fit upon the head in a comfort- 
able manner without interfering with 
the free circulation of the blood to the 
scalp. Blood is normally supplied to 
the hair cells and skin of the scalp by 
two main arteries, one on each side of 
the skull, which are branches of the 
temporal artery. Each of these 
branches into a number of smaller 
arteries, which are well defined and 
which are located in about the same 
. positions on all heads of normal shape. 
For the purpose of preventing pressure 
on the blood vessels this hatband is 
constructed of two thicknesses of 
material with the inside layer cut away 
at these points. 


lowed stone is used in 
mixing the material, 
the first step of the 
process being to pour the oil on a 
small quantity of cotton, following 
which the lime is added and the whole 
then thoroughly kneaded until it is 
about the consistency of dough. 


SUBSTITUTE FOR GASOLINE 
SUCCESSFULLY TESTED 


Motor-car manufacturers are dis- 
playing intense interest in the outcome 
of tests which are being made with a 
new fuel intended to replace gasoline 
in internal-combustion engines, and 
which its inventor claims can be pro- 
duced at a cost of two cents a gallon. 
The product is made from naphthalene 
and other ingredients, the nature of 
which has not been disclosed by the 
inventor. In demonstrations on the 
Indianapolis speedway the fuel has 
been used in standard six-cylinder cars 
and made to accomplish practically 
what gasoline would, driving a ma- 
chine, weighing 3,800 lb., 12.5 miles on 
one gallon. After being run 100 miles 
with the fuel, the valves of one ma- 
chine showed no material carbon de- 
posit. While it is known what the fuel 
can accomplish, its real value depends 
on the cost of manufacture. 


GOVERNMENT OPERATES TALLEST RADIO TOWER 
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PHOTO Unoerwooo & UNDERWOOD 


N executive order recently issued from Washington has placed the operation of the Tuckerton, N. J., 
radio station in the hands of the United States Navy Department, which will maintain it on 
_ terms of equality for all belligerent and neutral nations until the close of the European war. 
Since the ownership of the plant is in dispute—both French and German companies having made applica- 
tion for a government license—the government determined to take charge of it until the close of the present 
hostilities. Code messages will be received under strict censorship by naval officers. While the station 
will be open for commercial business, the only communications accepted in code will be those of foreign 
embassies. All other wireless stations capable of transmitting and receiving transatlantic messages are 
being operated by the owning companies under the supervision of the Navy Department, to insure that 
the neutrality of this country is not violated. The tower of the Tuckerton station, which was first 
described and illustrated in this magazine, is 825 feet in height, the tallest structure in America. 
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GLASS PILLARS ILLUMINATE 
BUILDING ENTRANCES 


Hollow glass columns lighted from 
the interior by electric lamps are being 
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TYPICAL AMERICAN DESIGNS 
IN LATE DRESS GOODS 


An exhibit of truly American designs 
in silk dress goods has been placed on 


display by the National 
Museum at Washing- 
ton. The patterns were 
inspired by subjects 
typically American and 
frequently historical, 
and were manufacture: 
by a domestic firm for 
American women. 
When the war clouds 
first commenced | to 
gather over Mexico, 
artists were set at work 
| designing patterns 
which were reminiscent 
of early history on this 
continent, directing 
their attention particu- 
larly to the symbols, 
colors, and designs leit 
by the Aztecs and other 
Indian races. The tex- 
tile division of the mu 


seum has secured 4 
series of pure-dye tai. 
q feta silks which show- 

|) the adaptations of these 


designs for present-day 


Glass Columns, Fitted with Interior Electric Lights, are Used for 
Illuminating the Entrances of Buildings 


produced for ornamental and illuminat- 
ing purposes in buildings. One par- 
ticular use to which they have been 
put is the illumination of entrances, in 
this position drawing attention and in- 
directly serving as an advertising 
medium. The columns are built in sec- 
tions, which makes them available in 
almost any height desired. A core 
carrying the electric lights extends 
from the base to the top of the pillar, 
the bulbs, staggered, diffusing the light 
so that it illuminates the column 
evenly. 


(The collapse of a 4-ft. sewer in New 
York City is thought to have been 
caused by rats gnawing at the mortar 
between the bricks. 


uses. Some of the pat- 
terns show the Aztec 
moon in rainbow tone- 
on blue and taupe, the armadillo and 
arrow pattern on peacock-blue, while 
some of the others represent designs 
taken from the Pueblo Indians. 


MOTOR TRUCK APPROACHES 
FREIGHT-CAR CAPACITY 


An eastern cooperage company 
which employs a large motor truck for 
the transportation of its commodities 
has had constructed for the machine a 
load bed which makes generous use 
of what otherwise would be wasted 
space. The bed extends over the front 
of the machine, leaving room merely 
for the driver, and this part acts as a 
counterbalance for the load carried at 
the back, which reaches far beyond the 
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Three Hundred and Eighty-Five Barrels is the Load for This Motor Truck, Which Makes Use 
of Almost Every Inch of Its Space 


rear wheels. When loaded, the truck 
is almost lost sight of, the great bulk 
it carries towering above and bulging 
beyond it so far that the machine itself 
is made inconspicuous. When packed 
to its practicable capacity it is able to 
carry 385 barrels. 


REFRIGERATOR CARS ICED BY 
BALED-HAY LOADER 


To facilitate the icing of refrigerator 
cars a baled-hay loader has been suc- 
cessfully employed in Seattle. The el- 
evating apparatus is arranged to ac- 


commodate regulation-size cakes of ice 
instead of hay and convey them from 
wagons into the cars. In this manner 
the lifting, which without machinery is 
a slow process, is done quickly and 
without much exertion on the part of 
the workmen. The transfer of a wagon 
load of ice requires only a few minutes, 
as the loader handles the 

cakes almost as rapidly as t 
they can be placed upon 
it. With this appa- 
ratus 100 tons 
of ice have 
been loaded in 

a 12-hour day. * 


Icing Refrigerator Cars with the Aid of a Baled-Hay Loader 
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NAVIGATION OF THE PANAMA CANAL 
AND REGULATIONS CONTROLLING IT 


HIPS which do not draw more than 

30 ft. of water nor register more 
than 10,000 tons are now permitted to 
pass through the Panama Canal from 
ocean to ocean. The steamship “An- 
con,” of the Panama Railroad line, on 
August 15 sailed through the canal, 
marking the trail for the world’s com- 
merce. Aboard the vessel, which, 
from its foremast, floated the flag of 
peace, were Colonel Goethals, the 
builder of the work and governor of 
the zone, and guests and officials of 
the administration. Nearly two weeks 
previous to this voyage the “Cristo- 
bal,” a sister ship of the “Ancon,” 
sailed from the Atlantic side to Balboa, 
testing the locks and the channel in 
anticipation of the final opening. 

Although the canal has officially 
been declared open to traffic, its formal 
opening will not take place before next 
spring. The ceremony which was 
marked by the passage of the “Ancon” 
was merely local in character. While 
only vessels of not more than 19,000 
tons register are given entrance now, 
it would be possible to pass the super- 
dreadnoughts of the United States 
Navy, were it necessary. The condi- 
tion at Cucaracha slide has been suffi- 
ciently remedied so that no difficulty 
is experienced by a ship in passing it. 
At the time of the passage of the 
“Ancon” it would have been physically 
possible to have sent two or three 
vessels abreast through the narrowest 
part of Culebra cut. 

Regulations for® the operation and 
navigation of the canal have been pro- 
mulgated, and cover in every detail 
the behavior of all ships from the mo- 
ment they arrive in port at either 
terminus until they leave the zone of 
control on the opposite side of the 
isthmus. After entering one of the 
terminal ports no vessel is permitted 
to leave, either for the canal or the 
ocean, without being given authority 
to do so. It is within the power of 
the officials to deny passage to any 
vessel, or hold it for investigation, if 
its sanitary condition is questionable 
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or the status of its cargo, hull, or 
machinery such as might endanger or 
obstruct the canal. Craft carrying ex- 
plosives or inflammable oils are ex. 
pected to seek permission for passave 
before leaving ports of departure, ani 
such ships, while crossing the isthmus, 
must display red flags by day and red 
lights at night. Each ‘ship must take 
on a government pilot to direct the 
course through the canal. Respon- 
sibility for accidents resulting from a 
refusal to follow his advice is placed 
upon a ship’s owners or representa 
tives. All radio apparatus is entirely 
under control of the canal authoritie: 
throughout a voyage. It may be used 
for canal business, must have an 
operator in attendance constantly, and 
must not interfere with the canal radic 
stations. Excepting while plying the 


waters of Gatun Lake, ships may not 
proceed faster than 6.9 miles an hour 

Unnecessary whistling, the discharge 
of firearms, “cross signaling,” the gen- 


eral use of searchlights, the pollution 
of the canal waters, and the failure to 
disclose anything pertaining to a ship 
or its cargo which might cause trouble 
to either it or the canal, are prohibited. 
A steam vessel proceeding under sail 
carries a black ball 2 ft. in diameter, 
forward ; and seagoing suction dredges, 
when under way and dredging, carry 
two black balls of the same size. 

One of the effects of the opening o! 
Panama Canal upon the internal com- 
merce of the United States is already 
to be seen in the freight-rate reduc- 
tion on dried fruits and canned goods 
Against the rail charge of 100 cent 
per hundredweight on dried fruits 
shipped from Portland and Seattle to 
New York City, the new water rate 
will be 3714 cents, to which is added 
dockage, lighterage and _ insurance 
costs, bringing the amount up to about 
40 cents. This will mean a saving of 
approximately $160 on every carload 
of dried fruit sent by water. The same 
initial rate applies to canned goods, 
which will mean a saving of approxi- 
mately $140 a carload to shippers. 


PHOTOS BY E. HALLEN 


The “Cristobal,” the First 
Commercial Vessel to 
Make the Complete 
Panama Passage, 
Photographed at the 
Northern End of the 
Culebra Cut 


The Formal Opening of 
the Panama Canal for 

Ocean-to-Ocean Traffic: 
The Steamship “Ancon” 
Passing the Cucaracha 
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HOMEMADE DRAG NEW 
CULTIVATING TOOL 


A homemade drag designed for 
breaking the crust of the ground after 
a rain is a handy 
implement that 
is coming into 
use among farm- 
ers of some sec- 
tions of the 
country. This 
drag is made of 
3-in. oak lumber, 
is 36 in. long in 
the center, 20 in. 
long at the sides, 
and 27 in. wide. 
Five harrow 
teeth are driven 
in the back cross 
bar, and these 
serve to make 
little furrows in 
the ground to 
prevent the 
ground from 
puddling during 
the next rain. 
This implement 
is drawn by horse or by hand between 
the rows. It is provided with a handle 
for lifting and dumping when the teeth 
get clogged with weeds and trash. 


AUTOMOBILES IN PARCEL- 
POST SERVICE 


Statistics covering the operation of 
the parcel post in 50 cities having a 
combined population of 20,000,000 
show that about 10 per cent of the 
local deliveries were made by automo- 
biles. Between October 1 and October 
15, 1913, a total of 11,000,000 parcels 
were mailed, and 3,500,000 parcels were 
received for local delivery at these 
cities. The average weight of the par- 
cels was 1 lb. 11 oz., and the average 
postage was 10 cents. Three-quarters 
of this mail was delivered by regular 
carriers, and 350,000 parcels were de- 
livered by automobiles at a cost of 
$17,653, or at an average cost of about 
5 cents. 
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MOVIE FILM OF MRS. WILSON 
PRESENTED TO PRESIDENT 


A moving-picture film taken of the 
late Mrs. Woodrow Wilson and her 
daughter, Mrs. Francis B. Sayre, while 
they were on their vacation in New 
England last summer, has been pre- 
sented to the President by the pro- 
ducers. The film shows the two 
women as they arrived at Concord, N. 
H., while on their way to a quiet re- 
treat in the mountains. Considering 
it probable that President Wilson 
would be pleased to have the film 
which showed Mrs. Wilson during one 
of her care-free, happy moments, the 
company communicated through Sec- 
retary Tumulty its desire to make the 
presentation. The strip of film is now 
in the keeping of the President at the 
White House. 


QUAINT OFFICE BUILDING 
IN LONDON 


An office build- 
ing that has the 
appearance of 
being a slice off 
the front of a 
real building is 
one of the curi- 
ous structures to 
be seen in Lon- 
don. This build- 
ing is 90 ft. high 
and contains 
four stories, but 
is only 10 ft. 
wide. It was evi- 
dently built to fit 
the only space 
available. 

CA _ water-pow- 
er tunnel seven 
miles long, 16 it 
wide and 19 ft. 
high, now being 
built in Shasta 
County, Cal, 
will be, it is said, 


the longest tun- 
nel in America. 
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With This Life Belt the Arms and Legs are Left Entirely Free for Swimming. Above: The Life Belt Distended 
as It would Be in Actual Use. Left: The Life Belt Collapsed and Ready to be Placed in the Case 


NEW LIFE PRESERVER IS 
SELF-INFLATING 


A pneumatic life preserver that is 
self-inflating is one of the latest and 
apparently one of the most valuable 
additions to life-saving equipment. 
This is a life belt that consists of a 
waterproof canvas, inside which is a 
series of hollow aluminum ribs. ‘The 
ribs are securely sewed to the canvas 
and are circular in form around the 
outer portion of the belt, and flat where 
the belt fits against the body. They 
serve to hold the belt to a tubular 
shape. The belt is equipped with an 
automatic air valve and with straps 
ior tying the ends across the chest. 
When not in use, it is collapsed longi- 
tudinally so that it takes up a space of 
about 4 by 5 in., and is easily carried 
in a case about the size of a camera 
case. As the belt is being distended, 
air enters through the valve and fills 
the vacuum within the walls, while 
no air can escape, owing to the auto- 
matic action of the valve. The buoy- 
ancy of the belt is said to be sufficient 
to sustain a man for an indefinite pe- 
riod. To fold the belt the valve must 
first be opened to allow the air to 
escape. 


BUTTER IS MADE IN PAN 
WITHOUT CHURNING 


Butter is made without churning by 
a new device 
which consists 
of a tray fitted 
with an absorb- 
ent cloth and 
separating pad. 
In the pan, when 
assembled, fresh, 
thick cream is 
poured and_ al- 
lowed to remain 
for several hours 
in a cool place. 


THE BUTTER 
PAN 


ABSORBENT SEPARATING 
CLOTH, PAD 


An Odd Pan Which Does Away with Butter 
Churning 


Later a sheet of butter is rolled from 


the separating pad into a wood bowl 
ready to work. 
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LAWN SEATS ARE THATCHED 
WITH PALM LEAVES 


Lawn and park benches of the types 
commonly seen are in many instances 


A Park Bench Thatched with Palm Leaves 


extremely out of harmony with their 
surroundings, and detract from the 


general appearance of a garden to a 
greater degree than they add to the 
comfort of it. In some places in Cali- 
fornia, however, the use of palm leaves 
for thatching outdoor seats and in 
building artistic canopies over them, 
has become popular. Ordinary rough- 
lumber benches are in this way made 
both convenient resting places and 
landscape adornments. 


HEAVY CONCRETE PONTOON 
LANDING STAGE 


A pontoon landing stage built o! 
reinforced concrete and weighing ap- 
proximately 650 tons, has been placed 
in service for ferries in the harbor at 
Sydney, Australia. The floating 
structure is 100 ft. in length, 43 ft. 
wide at one end, and 68 ft. at the 
other, and divided into 48 water-tight 
compartments. It is built to carry a 
live load of 150 tons and withstand 
the strain of vessels berthing on both 
sides concurrently, especial attention 
being given to the reinforcement. 


READY TO OPEN NEW YORK ELECTRIC BUS LINES 


Storage-battery omnibus lines, con- 
sidered for some time for auxiliary 


tween points in lower Manhattan and 
Harlem. ‘The car has shown itself 
capable of carrying 
heavy loads up 10-per- 
cent grades, and will 
travel 125 miles on one 
battery charge. It dif 
fers from the Fifth 
Avenue busses in ap- 
pearance by being 
swung low so that a 
step of only a few 
inches is necessary in 
entering the bus 
through its side door. 
The stairs leading to 
the deck extend from 


Electric Omnibus Developed for Transportation Uses over Regularly 
Maintained Routes throughout Manhattan 


‘transportation mediums at New York, 
have become a practical reality with 
the construction of a new electric car 
which is now making a number of 
regular trips daily over a route be- 


the interior instead of 
the exterior, and be- 
sides the machine is 2% ft. lower than 
the usual bus. Its manufacturer claims 
for it that it may be operated at one- 
third the cost of gasoline cars of equal 
capacity. 
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INGENIOUS CAMERA USED BY FRENCH AIR SCOUTS 


This Camera Attached below 
the Body of an Aeroplane 
Automatically Photographs 
the Country over Which the 
Airman is Flying, on a Roll 
of Film That Unwinds at a 
Rate Proportiozate to the 
Speed of the Flier 


While it is not known how 
valuable the device has proved in the 
present war, the French military avia- 
tion corps has developed a camera 
which keeps a detailed photographic 
record of the territory traversed by 
a flying machine during its flight. In 
several respects the apparatus has the 
characteristics of a motion-picture in- 
strument. It is fixed to a machine 
so that the lens is constantly directed 
toward the ground. A small auxiliary 
propeller regulates the operation of 
the shutter in accordance with the 
speed of the aerial craft. Each time 
that the shutter is opened the posi- 
tion of the needle of the compass and 
the height as indicated by the aneroid 
barometer are impressed on the edge 
of the film. 


FIND COMMERCIAL USE FOR 
PEACH SEEDS 


Hundreds of tons of peach seeds 
piled at fruit-canning establishments 
in California are now to be utilized in 
a commercial way, and a company has 
been organized for developing this in- 
dustry. The seeds are to be cracked 
by machinery and the meats used in 
the manufacture of prussic acid and 
other products. The shells will be sold 
as fuel. 


CA militia troop in Missouri drills at 
night on a parade ground illuminated 
by tungsten lamps. 
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MACHINE FOR WEIGHING 
HEAVY GUNS 
Before a heavy gun leaves the shop 
it is necessary to determine its weight 
with considerable accuracy, and this 


This Machine Is Capable of Weighing a 100-Ton 
Gun with a Possible Error of Less Than 
Seven Pounds 


often proves a difficult undertaking 
with weighing apparatus now in gen- 
eral use. A weighing machine recently 
-built and installed in a British arsenal 
apparently makes this an easy proceed- 
ing. This machine is of the compound- 
lever type and has a capacity of 100 
tons, so that guns of the heaviest kind 
can be handled, while the mechanism is 
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so sensitive that weights can be de- 
termined within less than 7 lb. The 
gun is secured to a hook hanging from 
the machine, and the machine and gun 
are lifted clear of the ground by a 
crane. <A seat is attached to the frame 
for the weighman, who is lifted with 
the machine, but whose weight does 
not enter into the result. A relieving 
arrangement is provided by which the 
load may be taken off the knife edges 
of the weighing machine, and with this 
arrangement it is not necessary to re- 
move the machine after each weighing 
operation, unless the greatest possible 
lift is required. 


SERPENT-BITE ANTIDOTES 
SAVE MANY IN INDIA 


[“ffective antidotes for snake bites 
which already have saved the lives of 
numerous persons in India are being 
produced as the result of work car- 
ried on at the Parel laboratory at 
Bombay. Between the years 1887 and 
1911, it was estimated that 543,991 
human beings were killed by poison- 
ous reptiles. The figures were so ap- 
palling that scientific experiments were 
started in an attempt to find something 
which would counteract the effect of 
the venom of the various serpents com- 
monly encountered in the central part 
of the country. [Extraction of the 
poison from the most deadly of these 
snakes constitutes the work being 
accomplished at the Bombay labora- 
tory, and this process is as simple as it 
is interesting. The snake is held so 
that it cannot strike those about it, 
while a small wine glass with its top 
tightly covered by a piece of cloth ts 
placed near the reptile’s head. It 
usually strikes almost immediately, its 
sharp upper fangs piercing the cloth 
and the poisonous venom dripping into 
the glass. From such an operation ap- 
proximately a half teaspoonful of the 
liquid is collected, an amount sufficient 
to kill half a dozen persons. This is 
dried over lime, dissolved into a salt 
solution, and injected in small doses 
into horses. For two years this treat- 
ment is continued until an animal is 
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able to take a quantity equal to 200 
times the original amount. The horse’s 
immunity to the poison is caused by a 
material which is gradually built up by 
his system. This material is contained 
in the serum of the horse’s blood, which 
is administered to human beings by 
subcutaneous injection. If the serum 
is injected immediately, the bite will 
not result disastrously. It is neces- 
sary, however, that a person use an 
antidote made from the venom of a 
serpent of the same species as the one 
that bit him. 


GASOLINE-BURNER DEVICE 
DRIES BALL GROUNDS 
Amachine fitted with gasoline blow- 
torches has been put in use at a Ta- 
coma, Wash., baseball park for the 


purpose of artificially drying the 
grounds following rainstorms. ‘The 


apparatus is similar in principle to de- 
vices used in asphalt-pavement re- 
pairs. It is built with an iron frame in 
the shape of an equilateral triangle, 
mounted horizontally swivel 
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wheels, carrying five coil burners witli 
downward-projecting jets. Over these 
burners is a deflector hood with ad- 
justable wings made of galvanized iron 
and asbestos. At the front of the car- 
riage is a gasoline tank and pressure 
pump which supply the fuel. When 
the machine is drawn slowly over a 
moderately wet field, it is asserted, the 
ground is within a short time dried 
sufficiently for use. Under tests the 
burners dried a small depression, cov- 
ered with water to a depth of 2 in., 
in approximately six minutes. 


How the Tank 
and Burners of 
the Ground- 
Drying Torch 
are Arranged 


This Ingenious Application of the 
Gasoline Blowtorch was Made at 
the Tacoma, Wash., Baseball Park 
for Drying the Diamond after 
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WAR “EXTRAS” PUBLISHED 
ON LAKE STEAMER 
Passengers aboard one of the 


steamers navigating the Great Lakes 
were furnished frequent bulletins con- 
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HOW GASOLINE IS LOST IN 
POLAR EXPLORATION 
That the extreme cold of the polar 


regions may change ordinary tin into 
a gray tin powder incapable of holding 


vou. 
XO 7 


ASSOC\ ATED 
PREIS DESPATCH 


~AUG 


troops to assist Mm. 


uneble ‘te captive “thar arty 


to Pury ner dead 


W4 stiN@ION--- -- 


_SS‘SOUTH-AMER: NEVS 


formally declares war against 
Germany, British troe ps have Geen Mnded 

Franee to assist against Germanys 40,000 French 
BERLIN - --QLermany has 25000 Weops defors Lage 


BERLIN --- Germany hes aqdinvequested 24 hr armistue 


--- The Muretenia has arrived neve otter runn 
ing an @xitin, Rlockade of cerman WGrships. 


KOME---— Gta)The Keiser is do ing every thing possible 
te secure Ita)y’s aide even promising territory m pay 
ment. Bur contiques neurar, 


“Te prevent the mdiserimmite send- 
Ing Of uncensored urer news The U.S Government has 
Statiened naval experts tn im portant wireless 
stations to censor outgoing news. Se that she may 
maintain ner ettrpude of Total neutrality. 


liquids for any con- 
siderable period seems 
to be confirmed by the 
experience of explorers, 
and particularly by the 
experiences of the ill- 
fated antarctic expedi- 
tion in which Captain 
Scott lost his life. On 
the outward journey 
gasoline in tin cans 
was left at each of the 
depots to be picked up 
and used on the return 
journey. Later, these 
supplies were found to 
have disappeared partly 
or entirely, and this is 
thought to have been 
one of the principal 
reasons for the disas- 
trous ending of the ex- 
pedition. All through 
that part of Captain 
Scott’s diary which 
covers the return, there 
are references to the 
serious inconveniences 
caused by the finding 
of empty cans where 


One of the News Bulletins Published Aboard a Lake Steamer, Keeping 
Passengers Informed Regarding the War Situation 


cerning the status of the European war 
through the publication of wireless 
communications. At different periods 
during the day and evening the latest 
advices from the news centers were 
hectographed and placed on sale by 
the radio operator. While the bulletins 
were brief they nevertheless contained 
much information and kept those 
aboard nearly as well informed as if 
. they had been supplied with the hourly 
editions of metropolitan newspapers. 


(In forestation around the Wa- 
chusett reservoir, Boston, 125,000 
white-pine seedlings were planted. 


full cans had been left, 
entries such as the fol- 
lowing being common: 
“\Ve marched to the Middle Barrier 
depot fairly easily yesterday afternoon, 
and since that have suffered three dis- 
tinct blows which have placed us in 
a bad condition. First, we found a 
shortage of oil; with most rrgid econ- 
omy it can scarce carry us to the 
next depot on this surface.” The cans 
had been left on the tops of the cairns 
as a precaution against the depreda- 
tions of animals. At first it was 
thought that the mysterious disappear- 
ance of the oil was due to gradual 
evaporation through the stoppers, but 
when it was discovered that the food 
stored below the cans was in many 
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cases tainted with oil it became evident 
that the trouble was due to leakage, 
and that this leakage could only have 
been caused by the disintegration of 
the tin. 


EMPLOY METAL TO TOUGHEN 
RUBBER PRODUCTS 


The manufacture of rubber goods by 
a process consisting of the mixture of 
vanadium, an element of the nitrogen- 
phosphorous group, with the rubber 
at the time it is worked, has been 
reported as multiplying greatly the 
tensile strength and resilience of the 
various products. Automobile tires 
and similar commodities which are 
subjected to severe usage have been 
made by the method and, it is claimed, 
have held up under severe tests. The 
theory of the process is identical with 
the use of vanadium in the manufac- 
ture of steel, that by its addition at the 
time of making a product the base is 
greatly toughened. The density of the 
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both hands free while the telephone is 
being used has just been invented. 
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TELEPHONE ARM LEAVES 
BOTH HANDS FREE 


A new telephone arm that leaves 


Metal-Process Tire and Ordinary One being Tested 
Side by Side 


rubber is claimed to be increased, 
while its resistance to cutting edges is 
accredited with making a tire to all 
purposes puncture-proof. 


The Panama Canal earned about 
$55,000 during its first week of opera- 
tion. This amount does not include 
money collected for barge service or 
advance payments. 


This Telephone Arm Automatically Opens and 
Closes the Connection and Leaves Both 
Hands Free 


This arm is pivoted at the bottom of 
the telephone in such a way as to swing 
vertically to and from the user and 
will remain in any position, vertical or 
inclined, without any further attention 
from the user. An ordinary receiver 
is fixed horizontally by means of spring 
clips to the end of the arm. The 
telephone is equipped with the ordi- 
nary hanger, and when the arm is up 
this is held down by a notch in the 
arm. The action of pulling the arm 
forward releases the hanger so that 
connection with “central” is made. 


NIGHT-SHOOTING RECORD 
MADE BY ARTILLERY 


During a gun practice which was re- 
cently held after night at Fort Monroe, 
a company of United States coast-de- 
fense artillery established a new record 
for marksmanship. Out of seven shots 
fired, seven hits were recorded, a per- 
fect score. The work was done with 
12-in. guns while the targets were 
placed 7,000 yd. out in Chesapeake Bay. 
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FAMOUS AND CURIOUS BELLS OF DIFFERENT LANDS 


Since the dawn of the Christian era 
bells not only have been closely as- 
sociated with religious and_ social 
activities in nearly every nation, call- 
ing worshipers to church in days of 
peace and soldiers to arms in times 
of trouble, but have also exerted an 
important influence upon architecture, 
probably being indirectly responsible 


Bells before a 
Buddhist Shrine 
alin Burma: As a 
Worshiper 
Leaves, a Bell is 
Rung to Record 
His Devotions 


In a Tower Overlooking the City Are 
the Famous Twin Bells of Monterey. 
, Both are Always Sounded Together 4 


forth many 
history. 

The bell generally spoken 
of as the King of Bells, the 
famous “Czar-lKolokol” at 
Moscow, weighs slightly 
more than 198 tons, is 19 ft. 
in height and 68 ft. in cir- 
cumference. While its his- 
tory is somewhat confused 
it seems never to have been 
rung, for it is supposed to 


chapters of 


have been broken shortly 
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for most of the world’s great towers. 
In early times the person who com- 
manded the bell also ruled the town. 
It was because of this that conquerors 
upon taking a town immediately had 
its bells melted. The massacre of the 
french by John of Procida, in an at- 
tempt to free Sicily, was marked by 
the ringing of the Sicilian vespers. 
* Likewise the massacre of the Hugue- 
nots on St. Bartholomew’s day was 
commenced with the ringing of bells. 
And in other ways, heralding the births 
and deaths of kings, a great victory or 
a national catastrophe, bells have rung 
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after it was cast, in 1735. 
It now stands in a raised position in 
the middle of a square where it is used 
as a chapel. To Americans, at least, 
the most famous bell in the world is 
“Liberty .Bell” which announced the 
signing of the Declaration of Independ- 
ence. It weighs 2,800 Ib. and bears 
the prophetic words, “Proclaim liberty 
throughout all the land unto the in- 
habitants thereof.” In a large tower 
joining a monastery at Kyoto, Japan, 
there is a famous bell which has hung 
in its present position since the early 
part of the seventeenth century. For 
nearly five minutes after it is struck it 
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“Liberty Bell,” Which Fulfilled the | This Great Bell, at Kyoto, 4 
Scriptural Quotation Inscribed upon It, . Japan, is Rung 
by Announcing to the World This 25 by Striking a Heavy 


Country’s Declaration of Independence 4 against 


One of the 
Cathedral 
Bells at 
Mexico City 
Ringing at 
the Close of 


y 


This Old Bell, in the Tower of The ‘ Czar-Kolokol,’’ Known as the King of Bells, 
a Venezuela Cathedral, Dates Which Occupies a Position in a Central Square 
Back to Early Colonial Days at Moscow and is Used as a Chapel 

Before the Republic was Formed 
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gives out a low, sonorous tone. Bells 
cast in Spain before the discovery of 
America and brought over by the con- 
quistadores still ring from church tow- 
ers in many parts of Latin America. 


LARGE BRONZE VALVE FOR 
NEW YORK CITY 


What is said ta be the largest bronze 
valve ever made has been completed 


Bronze Valve Weighing 20 Tons That is to be Used 
in the City Pressure Tunnel in New York City 


and delivered for use in the city pres- 
sure tunnel which forms a part of the 
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water-supply 


i system of New York 
City. 


This is one of two 66-in. valves 


‘that will divide the tunnel into three 


parts, any one of which may be cut out 
at will. The valve weighs a trifle over 
20 tons and is 12 ft. 444 in. high. The 
mold for this enormous casting was 
made of loam, bricked and bound, and 
was a difficult undertaking, requiring 
the continuous work of two men for 26 
days. 


DISGUISED LINERS SAILING 
ATLANTIC IN DARKNESS 


Ocean liners which stole across the 
Atlantic following the European dec- 
larations of war, sailing under the flags 
of belligerent nations, were frequently 
disguised painstakingly in order to 
lessen the danger of capture. In sev- 
eral instances vessels made the entire 
voyage in complete darkness, save only 
for masthead and side lights. In nearly 
all cases the wireless instruments were 
silenced, while frequently the name of 
the vessel was either changed or re- 
moved. Passengers on a few of the 
steamers told of their captains having 
sailed under false ‘colors. When the 
“Lusitania” slipped out of New York 
Harbor for Liverpool she sailed. prac- 
tically without lights, plunging through 
the darkness and fog in silence. On 
the morning following her departure 
her passengers were surprised te find 
that the color of her great funnels had 
been changed over night to a war gray, 
while her bridge and fittings were be- 
ing similarly treated to render her less 
conspicuous and cover her identity. 
When viewed from the forecastle she 
bore an extremely warlike appearance. 
In one or two instances the funnels on 
vessels were painted to resemble those 
of liners belonging to other steamship 
companies. The decks of many of the 
vessels were almost completely cov- 
ered with canvas to prevent lights from 
the interior showing in the darkness. 
The work of salvaging the wrecked 
“Empress of Ireland,” for which con- 
tract has been let, will be done under 
from 80 to 100 ft. of water. 
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AERIAL BOMBS DEVISED FOR 
WAR IN THE SKY 


\erial bombs for offensive and de- 
fensive use against an enemy’s aerial 
corps have been devised. The instru- 
ment to be used in attacking an air- 
ship during flight consists of a cylin- 
drical bomb suspended beneath a 
metal framework which supports 
lateral hooked arms. This is swung 
below a flying machine on a wire. 
‘The lower end of this connecting line, 
which is loose, is attached to the 
trigger. When a craft is attacked the 
bomb is swung so that by passing 
over it the hooks catch into the air- 
ship. The jerk resulting from this 
immediately draws the wire taut, pull- 
ing the trigger, exploding the bomb 
and demolishing the machine. 


The Defensive Bomb for Mining the Clouds 


This Bomb is Intended for Offen- 
sive Operations When an Airship 
Squadron is Attacked 

The other instrument is 
a tank-shaped device in- 
tended to be suspended 
from captive balloons, 
mining the clouds to pro- 
tect a camp or fortress 
against aerial attack. The 
line on which the bomb is 
suspended is attached to 
the trigger. The weight 
of the apparatus is not 
sufficient to trip this, but 
the slightest additional 
weight or a jerk would in- 
stantaneously cause an 
explosion. In this way a 
flying machine approach- 
ing unseen during the 
night might be blown to 
pieces merely by striking 
one of the wires com- 
pletely invisible in the 
darkness. 
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BELT THAT IS WORN INSIDE 
THE TROUSERS 


A belt designed to be worn under 
the trousers is one of the latest features 
in the way of 
accessories to 
men’s clothing. 
This belt is worn 
a little below the 
usual belt line 
and is provided 
with stiff up- 
rights for sup- 
porting the trou- 
sers at the right 
height. At the 
upper end of 
each upright is a 
ring that is 
slipped over the trousers button. It is 
claimed that the belt worn in this posi- 
tion serves to support the abdomen 
instead of depressing it. 


MACHINE FOR APPLYING THE 
BINDER IN ROAD BUILDING 


A recent addition to road-building 
equipment is a gasoline-driven machine 
used for applying the hot bituminous 
binder under pressure 


MECHANICS 


PANAMA CANAL WIRELESS 
AIDS SHIPS AT SEA 


For the benefit of shipping in the 
vicinity of the Canal Zone the govern 
ment wireless stations at Colon and 
Balboa send broadcast, at regular in 
tervals during the day and night, all 
notices needed by mariners approach- 
ing either end of the canal. An ex- 
ample of the usefulness of this service 
to mariners was the notice recently 
sent out that the light on the outer 
end of the Toro Point breakwater was 
temporarily out of service. In addi- 


tion to this the wireless stations send 
out, for the benefit of travelers at sea, 
about 200 words of news condensed 
from the Panama morning papers. 


CSince the suppression of the use of 
opium in China soya beans have been 
extensively planted in fields formerly 
given to poppy growing. 


can penetrate. The bituminous binder 
is carried in the large tank, which has 
a capacity of 750 gal. It is heated by 
steam coils in the tank, the steam being 
supplied by a flash boiler which is 
fired by fuel oil. Steam supplied by 


so that it will penetrate 
and fill the spaces be- 
tween the stones. After 
the first course of stone 
is laid this machine is 
run over the roads, dis- 
charging the bitumi- 
nous binder through a 
series of vertical pipes 
at the forward end. As 
soon as the binder has 
hardened, a second 
course of stone is laid 
and rolled, the rolling 
forcing the two courses 
into one compact layer. 
The binder is then ap- 
plied a second time, 
and the process is repeated until the 
road is completed. This process makes 
it possible to build a compact road 
with no openings into which water 


In This Road-Buiiding Machine 
the Bituminous Binder is Heated 
in the Large Tank 

and Applied through a: 
Pipes at the Front { ‘ 

of the Machine 


this boiler is also used for running an 
air compressor by which the binder is 
forced into the spaces between the 
stones. 
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NEW PROCESS FOR MAKING 
PULP FROM SEAWEED 


A new process for making from sea- 
weed the bleached or white pulp from 
which paper is made has been invented 
and patented in Ger- 


MECHANICS 
MEGAPHONE TAKES PLACE OF 
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In Rockland, Maine, where there is 
no daily paper to supply the usual 
means of advertising for help, a mod- 


many. In this process 
a mass of the seaweed 
is exposed to the sun, 
the mass being turned 
irom time to time to 
expose all parts to the 
action of the light. 
This is done preferably 
under open shteds cov- 
ered with glass. As 
soon as the weed is 


thoroughly dried- it is 
steeped in an alkaline solution, and 1s 
then crushed in a mortar and treated 
with chlorine, the whole process re- 
sulting in making the weed white. A 
little sulphuric acid is finally added for 
increasing the resistance of the fibers. 
This process is thought to be greatly 
superior to the old method of burying 
the weed in the ground, which resulted 
in the decomposition of a large part of 
the seaweed. 


APPLYING VARNISH WITH AN 
AIR SPRAY 


The application of varnish by means 
of an air spray has heretofore been 
attended with considerable difficulty on 
account of the tendency of the varnish 
to stiffen and turn white when it struck 
the surface being coated. This has ap- 
parently been overcome by the simple 
expedient of putting an electric heater 
in the pipe that furnishes the com- 
pressed air for forming the spray. 
\Vith the air heated in this way the 
varnish flows freely through the ori- 
fices of the air brush, and dries quickly 
and smoothly. 


single power-transmission line, 


carrying 140,000 volts, now extends 
from Bishop Creek to San Bernardino 
and thence to El Centro, Cal., a total 
distance of 404 miles. - 


How the News 
is Spread at a 
Maine Seaport 
Town When 
Workmen are 
Wanted at the 
Shipyards 


ern adaptation of an ancient method is 
employed for spreading the news when 
men are needed to work on the ships 
that put into the port for repairs. In- 
stead of the old-fashioned crier, ring- 
ing a bell to attract attention, a man 
with a megaphone is sent about the 
town, calling the number of men 
wanted and the name of the shipyard 
where the work is to be found. 


AUXILIARY PIPE CLAMP FOR 
SMALL SHOP 


Where only a small amount of pipe 
auxiliary pipe vise 


fitting is done, an 
may be of serv- 
ice. pair of 
clamp jaws are 
connected by a 
U-shaped spring 
and designed to 
be placed be- 
tween the jaws 
of ordinary 
vise. Lugs on 
the tops of the clamps hold the aux- 
iliary device in place, and the spring 
keeps it tight against the vise jaws. 
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Armored Train of the French Army Which is One of 


SEESAW FOR FOWLS FEEDS 
THEM AUTOMATICALLY 


Operating on the principle of a see- 
saw and scattering grain over the 
ground as it is required, a homemade 
chicken feeder of odd form is installed 
in the coop of an Illinois chicken fan- 
cier. ‘The feed is placed in a water- 
tight container at the top of the appa- 
ratus and falls by gravity into a tilting 
pan beneath it. The action of this dish 
is governed by a seesaw pivoted in the 
base of the pyramid standard and 
worked by the chickens whenever they 
desire more grain. \When a fowl jumps 
on the high end of the board, forcing 
it to the ground, the feed plate is jerked 
and its contents thrown about the coop. 


Chickens Apparently Amuse Themselves with 
eesaw Which Feeds Them 
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the Most Modern of European Fighting Machines 


POWERFUL FORT ON WHEELS 
AT COMMAND OF FRENCH 


In the fighting equipment of the 
French army is a completely armored 
train which takes a conspicuous place 
with the most modern of all war 
machinery and represents a powerful 
transportable fort designed for heavy 
fighting and able to withstand severe 
fire. It is composed of an armored 
locomotive, two heavily plated cars for 
the troops, and cars carrying rapid-fire 
guns, mounted so that they may be 
swung to any point of the compass. 
On the car which follows immediately 
behind the engine is a conning tower 
where the officer directing the fire is 
positioned. The tops of the cars are 
fitted for the use of sharpshooters. 


TELEPHONES IN LONDON 
FIRE-ALARM BOXES 


In the suburbs of London each fire- 
alarm box has been equipped with a 
telephone which is used in place of the 
usual hook in giving notice of a fire. 
In case of fire, the glass front of the 
box is broken, giving access to the tele- 
phone receiver. When the receiver is 
taken off the hanger a little door that 
covers the transmitter opens auto- 
matically, enabling the user to inform 
headquarters as to the location of the 
fire. 


@Because they interfere with the 
hearing, a warning against the wear- 
ing of ear mufflers has been issued to 
its employes -by an eastern railroad. 
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SPECIAL COINS FOR THE 
SAN FRANCISCO FAIR 


Following the precedent established 
in connection with other important ex- 
positions, it is expected that Congress 
will soon authorize an issue of special 
coins for the Panama-Pacific Exposi- 
tion, and a bill has already been in- 
troduced providing for an issue of 
special 25-cent silver pieces for this 
purpose. 

This will be the fourth time that 
special coins have been issued on ac- 
count of expositions, the first occasion 
being the World’s Fair at Chicago, 
when the Columbian half dollars and 
quarter dollars were coined. In 1904 
dollars in honor of the Louisiana Pur- 
chase Exposition at St. Louis were 
coined, while in 1905 there was a spe- 
cial issue of silver dollars in honor of 
the Lewis and Clark Exposition at 
Portland, Oregon. 


NOVEL DRILLS ARE EXECUTED 
BY ENGLISH BOYS 


The boys of an English orphanage 
at public exhibitions execute forma- 
tions which show proficient training 
and hard work. More than a hundred 
of them took part in a recent exhibi- 
tion, forming human wheels, flower 
beds and mushrooms, and_ going 
through many other novel drills. 
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MOTORIST USES FIRELESS 
COOKER ON TOURS 


An Ohio man who motors frequently 
to his country place, a drive of 50 miles, 
‘as found a convenient use for a fire- 


Fireless Cooker Serves as Extra Seat in Motor Car 


less cooker. Before leaving town, the 
day’s supply of food is placed in the 
device, which in turn is set in the car. 
It occupies little room and may be used 
as an extra seat if required. Upon 
arriving at his destination, the meal 
which has been cooked en route is ready 
to be served. In order to make the box 
comfortable as a seat, a cushion was 
made to fit tightly over its top. 


A Human Wheel Executed by Boys of an English Orphanage during Exhibition Drills Held Recently 
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USING AUTOMOBILE TO RUN A 
SNOWPLOW 
The latest scheme for keeping coun- 


try roads and outlying city strects 
open in winter is the use of a sno - 


Motor Truck Equipped with Snowplow Clearing 
Roadway through a City Street 


plow fixed to the front of an automo- 
bile or motor truck, a suitable plow 
having recently been invented. This 
plow is adjustable for height so that 
the road can be entirely cleared of 
snow, or a layer of from 4 to 6 in. can 
be left for sleighing if desired. It is 
readily attached to the front of an 
automobile by chains and braces, and 
it is claimed that with an ordinary 
automobile snow about 3 ft. deep may 
easily be cleaned from a country road. 


VARIOUS USES BEING FOUND 
FOR INFUSORIAL EARTH 


Numerous and widely varied uses 
are being found for infusorial earth, the 
name applied to deposits of the shells 
of tiny prehistoric marine animals. The 
output of California and Nevada, repre- 


senting 90 per cent of the total product 
in the United States, last year amount- 
ed to 6,528 tons. In the past the ma- 
terial has been employed principally in 
the manufacture of certain soaps and 
polishing powders, and as an absorb- 
ent of nitroglycerin in making dyna- 
mite. Because it is light and a non- 
conductor of heat, its use as an insulat- 
ing material is becoming more impor- 
tant. One of the latest uses to which it 
has been put is in the manufacture of 
phonograph records. In Europe the 
material is being used in making arti- 
ficial fertilizer, various characters of 
cement and tile glazings, matches, pa- 
per, sealing wax, fireworks, and similar 
things. 


THE CURIOUS CORN BINS OF 
TOGOLAND 


The half-savage natives of Togo- 
land, on the west coast of Africa, store 
their corn in bins that look more like 
two-legged elephants than anything 
else, as will be seen from the illustra- 
tion. The bin is filled through an 
opening at the top, and when the corn 
is to be taken out the entire upper part 
of the bin is removed. 


COURTESY OF THE SKETCH 


The Natives of Togoland, Africa, Use Bins of This 
Curious Shape for Storing Their Corn 
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After the Sheeting is Removed, the Locomotives are Cut into Pieces with Oxyacetylene Torches 


W HAT BECOMES OF WORN-OUT 
RAILROAD LOCOMOTIVES 


When railroad locomotives have 
served their time of usefulness, or are 
badly damaged through accidents, they 
are ordinarily scrapped and disposed of 
as salvage. This at least is the prac- 
tice followed by many of the companies 
which turn over their obsolete equip- 
ment of this kind to firms which junk 
it. The accompanying photograph 
shows an engine which has completed 
its service, waiting to be wrecked by 
the junk man. After the sheeting is 
removed from the sides of a locomo- 
tive, the cutting is done with oxy- 
acetylene torches. Castings, malleable 
iron, and the different grades of metal 
are separated as the work proceeds. 


SILENCER QUIETS ENGINES OF 
LIGHT CARS 


Built on the same principle as a gun 
silencer, a device which eliminates the 
engine noises of light motor cars and 
makes their action as quiet as more ex- 
pensive machines, has been produced. 
It replaces the ordinary muffler and is 
claimed to lessen the back pressure, 


caused by the resistance of exhaust 
gases, thereby adding power and de- 
creasing fuel consumption. The ar- 
rangement consists of a series of cham- 
bers in which the gases are made to 
revolve rapidly after they leave the ex- 
pansion chamber. The sound waves are 
broken and turned into a rotary motion, 
passing gradually from one chamber to 
the other until dissipated. In this man- 
ner both the sound of the gas explosion 
and the noise caused by rapid passage 
of gas through an exhaust pipe into the 
atmosphere is lessened. ‘The appliance 
is simply constructed and may be at- 
tached to a car in a few minutes. 


Sound Waves from an Engine Explosion are Broken 
by Revolving the Gases in This Silencer 
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AIR-CRAFT RANGE FINDER 
PLACES BOMBS ACCURATELY 


One of the latest bomb-dropping de- 
vices which is being used on aerial 


The Range Finder for Military Flying Machines 
Which Increases the Power of the 
Airman in Warfare 


war craft provides the flier with an 
accurate range finder. This increases 
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the terror of the flying machine as a 
medium of human destruction, for it 
places in the hands of the aviator an 
instrument which permits him to place 
his bomb wherever he will. In the past 
the hurling of these death missiles with 
accuracy in most cases has depended 
upon the skill of the man in estimating 
his distances and speed. The new ap- 
paratus consists of a telescope, or 
finder, which is set to an angle which 
provides for the lateral distance 
traveled by a projectile in its fall. The 
bombs are set in a frame which drops 
them immediately upon the release of 
a spring. Vanes on the bombs guide 
them in their trip through the air. 
When an airman sights through his 
finder the object of his attack he re- 
leases the bombs. Providing the in- 
strument has been correctly set for 
his height and speed, the bombs will 
drop on the spot for which they are 
aimed. 


PLAN TO MAKE NEW ORLEANS ENTIRELY RAT-PROOF 


Conversion of insanitary districts 
into healthful ones and the proofing of 
the entire city against rats, is contem- 
plated in the plans made by the health 
authorities of New Orleans for per- 
manently stamping out the causes 
of bubonic plague. The methods pro- 
posed are similar in certain respects to 
those followed by the Federal gov- 
ernment at the Panama Canal, while 
their execution is as much an engineer- 
ing problem as it is a medical one. 
Accomplishment of the work depends 
upon the passage of enabling legisla- 
tion which bears directly upon the 
building regulations and affects prac- 
tically every structure in the city. 

A few montis ago, when victims of 
the plague were found, a district cover- 
ing an area of four blocks in each di- 
rection was placed under quarantine. 
_ The first step taken to prevent the 

spread of the malady was to extermi- 
nate all of the rats within the zone. 
Sheet metal and cement were used to 
seal the openings around all of the 
buildings, while the drains and sewers 


were screened with wire mesh. The 
debris from the district was then piled 
in a central place and burned; literally 
thousands of rats were killed and ai- 
most every inch of building walls, 
ceilings, and floors sprayed with dis- 
infectants. 

From this work grew the plans for 
comprehensive measures against fu- 
ture epidemics. Ordinances designed 
to handle the situation provide that all 
buildings which rest upon the ground 
shall have concrete floors and every 
structure shall be proofed against rats. 
Other ordinances abolish henhouses 
within the city limits, excepting when 
they are thoroughly rat-prooied ; make 
stringent rulings concerning the dis- 
posal of garbage, and subjects ship- 
ping in the harbor to binding regula- 
tions intended to prevent rats from 
landing from boats docked at the 
wharves. It is planned that ships shall 
lie 8 ft. from the wharves, have all 
hawsers fitted with rat guards, and 
have a guard at the gangplanks when- 
ever they are lowered. 
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In the Work of Making 
New Orleans Ratless and 
Plague-Proof the 
Rubbish Accumulations 
of Years are being 
Gathered and Burned. 
At the Right is Shown 
Part of a Day’s Catch of 
Rats, Many Tagged to 
Indicate the Section 
Where Caught 
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Burning Refuse under 


the Direction of the 


United States Public Health Service 
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INDOOR ROWING TANK USED 
IN WINTER BY OARSMEN 


One of the perplexing problems en- 
countered by coaches of the various 
“varsity” racing-shell crews, that of 
providing better means for winter 
training than is offered by the ordi- 
nary rowing machine, has been met 
satisfactorily at Syracuse University 
through the installation of an indoor 
rowing tank, provided with mechanical 
means for simulating the passage of 
the boat through the water. This pro- 
vides what might almost be called 
actual rowing, besides keeping the men 
in condition. 

The tank proper is 60 ft. in length 
and approximately 311% ft. in width. 
The boat substituted for the regulation 
shell is launched in still water at the 
middle of the chamber, and held in 
place by springs which connect with 
upright iron rods. This arrangement al- 
lows sufficient play so that the craft 
rides naturally. In operation, the effect 
is like natural rowing, except that the 
water moves and the boat remains 
stationary. The arrangement which 
has been worked out to provide a nat- 
ural oar pull is ingenious. On the 
outer sides of the tank, and also on 


either side of the boat, are sluice ways. 
Through the medium of a 50-hp. steam 
engine and a number of propellers, the 
water is kept in -constant circulation, 
moving past the craft from bow to 
stern and then returning th: ough the 
coverts to be used over again. The 
engine drives the water at a rate of 
about six miles an hour, while the oar 
pull increases this to eight miles, thus 
making the current and the resistance 
against the oars approximately equiv- 
alent to that met in outdoor practice. 


CURIOUS EFFECTS OF 
ANTARCTIC STORMS 


One of the most curious things seen 
by members of the latest British ex- 
pedition to the Antarctic Continent was 
a small island capped with what ap- 
peared to be a frozen cloud, which was 
supported clear of the water and ex- 
tended far out in every direction be- 
yond the shore line of the island. The 
explanation of this phenomenon is that 
the island served as a nucleus during 
the winter for the gradual deposit of 
mist and snow, which froze as fast as 
it was deposited and in this way built 
up an enormous mass of frozen ma- 
terial. During the following summer 


The Winter Training of the Varsit 
is Made to Count with This Indoor 


Shell Crew 
owing Tank 
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COURTESY OF L'ILLUSTRATION 


Frozen Mass Hanging Like a Cloud over an Island in Commonwealth Bay on the Coast of the Antarctic 
Continent. At the Upper Corner is a wuoteeree® of an Explorer with His Face Covered 


with an Ice 
the warm water melted away the 
lower portion, while the air was not 
warm enough to affect materially the 
upper portion of the frozen mass. This 
phenomenon was found in Common- 
wealth Bay, Adelie Land, which is 
due south of Australia, and is said to 
be the stormiest spot in the world. 
While the expedition was quartered in 
this bay, the average wind velocity for 
one winter month was over 114 miles 
an hour, and velocities of nearly 300 
miles an hour were observed during 
sudden squalls. An exposure of 10 
minutes to a severe snowstorm was 
enough to cover the face with a mask 
of thick ice. 


PAINS TAKEN IN TEACHING 
RUSSIANS BAYONET USE 


Strong faith in the importance of the 
bayonet as a fighting tool is still held 
by Russian military authorities, and 
the training given a recruit in the art of 
handling this implement is in no man- 
ner superficial. The soldier is given 


painstaking instructions, taught the! 


vital parts of the human body and 
how to penetrate them in thrusting, 


ask as the Result of Ten 


inutes’ Exposure to a Snowstorm 


and put through hours of hard drill 
intended to prepare him for hand-to- 
hand encounters. Part of this training 
includes the use of dummies which are 
charged and bayoneted by the soldiers. 
These usually are canvas or leather- 
covered and stuffed. They are hung 
on the cross bar of a frame so that they 
swing free from the ground and are 
attacked with lowered bayonets as if 
they were an enemy. 
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Russian Soldiers Attacking Dummies in 
Bayonet Practice 
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FLOATING MISSION PLIES 
RIVER AT BERLIN 


When in port at Berlin a sailor is 
afforded an opportunity of attending a 
church service, if he so desires, with- 
out venturing ashore. A floating chapel 
has been built by a religious denomi- 
nation, and on succeeding Sundays it 
is moved to different points along the 
water front, so that the crews of the 
boats which anchor in various places 
may have an equal chance of partici- 
pating frequently in the exercises. The 
craft is of the barge type, housed over, 
and furnishes seating accommodation 
for a large number of persons. 


RACING HORSES ON ICE IS 
RUSSIAN SPORT 


Russian horses have won famous 
victories, on the turf, but their per- 
formances’ dur- 
ing the long win- 
ters of northern 
Russiay while 
less known, are 
no less exciting. 
The pick of the 
stables are 
for ice racing, and special 


chosen 
shoes, very light and with exceedingly 
sharp calks, are used. The speed com- 
monly attained in these contests is 
astonishing. 


CA new office building in Cincinnati 
contains an emergency hospital. 


Chapel for Sailors Which Moves About to Different 
Parts of Berlin 


TRACINGS MADE WITHOUT 
INK BY NEW PROCESS 


A radical change in drafting meth- 
ods may be brought about by a new 
tracing fabric that has just appeared 
on the market. This fabric is some- 
what similar to ordinary tracing cloth 
and is coated on one side with a thin 
skin of hard, brown material which 
renders it opaque, but which is easily 
worked with a beveled steel point. 
This point simply removes the skin 
where it is applied, leaving a white and 
transparent line or figure. It is stated 
that the point may be used as rapidly 
as a pencil and that it produces clean- 
cut white lines which forta a strong 
contrast with the colored surface. 
Erasure is effected by ink applied with 
an ordinary writing pen which is 
simply drawn through the line that is 
to be erased. The drawing point is so 
designed that it can be inserted in a 
compass when circular lines are to be 
drawn. Blueprints from drawings 
made on this material give dark lines 
on a white ground. 
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A NEW GRAVITY-FEED BAND 
SAW FOR METALS 


An ingenious gravity-feed band saw 
for cutting metal has recently been in- 
vented and placed on the market. One 
of the principal features of this ma- 
chine is that the noncutting or return 
portion of the band is led back out of 
the way of the work so that pieces of 
practically any size and shape can be 
cut, while the cutting portion runs be- 
tween guides that keep it in a vertical 
position at all times. The arbor, or 
jrame, that supports the saw, is made 
to roll on two beams that are pivoted 
at one end and are adjustable at the 
other end by a ratchet. Through this 
arrangement the feed is by gravity and 
the exact amount of pressure desired 
may be obtained by setting the sup- 
porting beams at the angle required. 
A detachable radial plate with pivot at 
the right of the arbor may be set at 
any angle for holding the metal in 
place when an angular cut is being 


made. This saw has a capacity for 
cutting metal up to 12 by 11 in. The 
machine is entirely automatic, the saw 


In This 
Gravity-Feed 
Band Saw the 

Noncutting 
Portion of the 
Band is Led 

Back Out 
of the Way of 
the Material 


being stopped after a cut is completed 
by the action of a stop that may be 
adjusted to correspond to any width of 
material. 


HOW MECHANICAL PROGRESS INFLUENCES DRAMA 


That structural and mechanical 
changes in the theater itself have con- 
stituted one of the biggest influences in 
the development of the drama, is the 
conclusion to be reached from a study 
of any comprehensive collection of 
theater models, such as that now on ex- 
hibition in the Dramatic Museum of 
Columbia University. Every theater- 
goer recognizes the radical difference 
in dramatic form between a Greek 
tragedy and a modern drama. This 
difference, as a whole, is due to a com- 
plexity of causes, but the drama of to- 
day is what it is mainly because of 
architectural and mechanical improve- 
ments in the theater. 

The Theater of Dionysus, the ruins 
of which still lie on the slopes of the 
Acropolis at Athens, is the oldest 
theater that we know anything about. 
This theater consisted of an outdoor 
amphitheater capable of seating 20,000 
people. The Greek tragedies were 
written to be performed in this im- 


mense, unroofed space, and are as 
much out of place in a modern theater 
as would be a modern play in the 
Theater of Dionysus. Consideration of 
the circumstances under which the 
Greek tragedies were performed gives 
the chorus, which always forms a part 
in these tragedies, a logical mean- 
ing, although to the modern theater- 
goer this is likely to seem a wholly arti- 
ficial feature. In the vast open space of 
the Theater of Dionysus none but an 
orator of unusual vocal powers could 
be heard, while facial expression and 
make-up, both of which are essential 
for a modern actor, would be entirely 
lost. Out of this condition grew the 
chorus, which could make itself heard, 
and which was designed to give 
voice to the more subtle motives and to 
interpret the actions of the principals. 
Under these circumstances the finer 
shades of emotion and character could 
not be successfully represented, and 
we find, therefore, that the Greek 
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Model of the Palais Royal, 
Theater and the 
drama dealt with the simplest motives 
and was developed with the broadest 
strokes of the dramatist’s brush. And 
ever since the time of the Greeks, the 
architecture and mechanical acces- 
sories of the theater have been a con- 
trolling influence in forming the drama. 
The passion plays of the middle 
ages were an important step in the de- 
velopment of the drama, for they paved 
the way for the morality plays, the 
next step toward the drama of Shake- 
speare. These plays were produced 
not in a theater, but on a stage set up 
in an open space. But in the passion 
play we find the first systematic at- 
tempt to make use of scenery. Al- 
legorical representations of Paradise, 
Hell, Nazareth, the Temple, Jerusalem, 
tne Palace of Herod, the House of the 
High Priest, the Sea of Galilee, and the 
Limbo of the Fathers, all had their 
places on the stage and were exhibited 
throughout the entire action. The 
morality plays were produced by stroll- 
ing players in the courtyard of an inn 
or in any other convenient space. In 
these plays we see the same system of 
placing about the stage at once all the 
scenery connected with the action. 
Shakespeare’s theater, the Globe, 
was built to resemble the courtyard 
of an inn, and although the actors and 
the wealthier patrons were partly un- 
der cover, the theater as a whole was 
without a roof. There was no means 
of heating and only the crudest meth- 
ods of artificial lighting. There was no 
need for a chorus, as in the Greek 
drama, but the action was necessarily 
overemphasized. ‘The fact that Shake- 
speare’s plays were acted practically 
out of doors is doubtless one of the 
principal reasons why outdoor scenes 
predominate in these plays. 
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PHOTO BY LEviCK 
Built in Paris in 16389, the First Roofed 
First to be Heated and Lighted 


Model of Mystery Pageant Given 
b ne | Players in English 
Village of Sixteenth Century 
PHOTO BY 


EDWIN LEVICK 


Scene in the ‘‘Fortune’’ Theater, 
Chief Rival of Shakespeare’s 
“Globe,”’ during a Performance 

of “The Roaring Girl” 


COURTESY OF THE ILLUSTRATED LONDON NEWS 


One of the first theaters to have a 
roof was the Palais Royal, erected in 
Paris many years after the time of 
Shakespeare. In this theater there was 
a more intimate connection between 
the actors and the audience, and here 
we see the beginning of tire modern 
drama. Following this, there has been 
a more or less steady progress in the 
development of the theater and its ac- 
cessories, and as a result we have the 
highly complex stagecraft of the pres- 
ent time. Because of this the develop- 
ment of the drama itself has been made 
possible. To each added facility the 
drama has responded with finer shades 
of interpretation of emotion and mo- 
tive and character. 
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Early English 


—— Given on a Temporary 
se of an Inn. otograp 
mex from Model 


Temple, 


the 


Play 


“The Theater of Di 
« World, Capable of 


a Necessary Feat 


onysus, the Oldest Known Theater in the 
Seating 20,000 People; The Chorus Was 
ure of Tragedies Played in This Vast 
Open-Air Amphitheater 
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Model of Shakespeare’s Theater, “‘The Globe,”’ Built 
to Resemble an English Inn with Inclosed Court- 
ard: This Theater was Owned and Managed 
y Shakespeare and Was the One in Which His 
Principal Plays were Produced; the Actors and 
Wealthier Patrons Were Partly under Cover, but 
the Theater as a Whole Was without a Roof 


PHOTOS BY EDWIN LEVICK 


| 
4 / The Passion Plays of the Middle Ages, Played on an Open Stage. 
Represent the First Systematic to Use Scenery; This Consisted 
im. of Allegorical Representations of Paradise, Nazareth, the 
tf —. “1. Jerusalem, the Palace of Herod, the House of the High Priest, Ml Sea 
~ —~— of Galilee, the Limbo of the Fathers, and Hell, and was Exhibited 
throughout the Action. Photograph from Model 
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GOLD FOR SHIPMENT ABROAD PACKED IN KEGS 


When gold is shipped abroad in a 
large consignment, such as was re- 
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Sailors Rolling Kegs of Gold Aboard the 
Cruiser ‘‘Tennessee”’ 


cently sent to Europe for the re- 
lief of American refugees, it is 
packed in small kegs. Such a 
cargo looks no more important 
than if it were an ordinary ship- 
ment of nails. When the armored 
cruiser “Tennessee,” carrying 
$3,000,000 in gold belonging to 
American bankers and_ the 
$2,500,000 appropriated by Con- 


Iengland, the kegs of gold were tied 
securely in a large sail and lowered 
with a derrick to a small sailing ves- 
sel alongside. Shortly before the open- 
ing of the European hostilities a con- 
signment of millions of dollars in 
American gold was sent to 
the Bank of France. One of 
the photographs shows the 
arrival of this consignment 
at Havre, where it was un- 
loaded under heavy guard. 


gress for the assistance of Amer- 
icans abroad, reached Falmouth, 


SIPHONS TAKE PLACE OF 


A lock that is filled and emptied by 
siphons, without resort to the big and 
cumbersome valves ordinarily used for 
canal locks, has been built and is in 
operation at Oswego, N. Y., where a 
branch of the New York State barge 
canal, that extends down the Oswego 
River from Syracuse, connects with 
Lake Ontario. [Extending the full 
length of each of the lock walls, from 
the river above the lock to the lake be- 
low, is a culvert, 5 ft. wide and 7 ft. 
high. Each culvert is molded in the 
body of the concrete wall and is of the 
usual design, except that it is formed 
into a siphon at the upper and lower 


Receiving and Weighing Millions of Dollars in American 


Gold at Havre, France 


VALVES IN CANAL LOCK 


ends, the top of the siphon being sev- 
eral feet above the highest level of the 


water in the lock chamber. With this 
arrangement the culverts are as ef- 
fectually closed when the siphon necks 
are filled with air as they would be if 
controlled by valves. Each culvert 
opens into the lock chamber by a series 
of ports, and is controlled by an air- 
tight tank of large dimensions which 
is molded in the top of the lock wall. 
This tank has an outlet that connects 
with the lock chamber at a point below 
the lowest level of the water, and air 
pipes that lead to the highest points of 
each of the siphons. At the beginning 
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of operations, this tank is filled with 
water through a pipe from the upper 
pool, while the valves in the air pipes 
are closed. The water is then held in 
the tank by atmospheric pressure. Tor 
filling the lock chamber, all that is 
necessary is to open a valve in the air 
pipe connecting the tank with the upper 
siphon. The water in the tank then 
falls through the outlet into the lock 
chamber, drawing the air from the 
-iphon into the tank, while the pres- 
sure of the air fills the siphon with wa- 
ter, and the water starts flowing from 
the upper pool into the lock chamber. 
following this, a curious phase of si- 
phonic action takes place. The rush of 
water in the siphon creates a suction 
that draws the air back out of the tank, 
but so gradually that the operation of 
the siphon is not interfered with, and 
before the process of filling is com- 
pleted, the tank has been exhausted of 
its air and is again filled with water. 
As soon as the lock chamber is filled, 
the valve used in starting the operation 
is closed and another valve connecting 
the siphon with the open air is opened, 
the neck of the siphon is filled with air, 
and the flow stops. The siphon and 


controlling tank are then ready for the 
next job of filling the lock chamber. 
To empty the lock chamber, a process 
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Siphon Lock on the New York Barge Canal. Insert: Diagram Showing How Siphon is 
Constructed inside the Lock Walls 


exactly like this is followed, except that 
the valves in the air pipe leading to the 
lower siphon are used, the water in this 
case leaving the lock chamber through 
the same ports that were employed in 
filling it. 


TRAILERS FOR ARMY MOTOR 
TRUCKS ARE SOUGHT 


Transportation authorities of the 
United States Army are conducting an 
investigation for the purpose of de- 
veloping a standard trailer which may 
be used with motor trucks in military 
service. Manufacturers have been re- 
quested to submit designs for a vehicle 
which will meet the requirements con- 
tained in the army specifications, and 
which may be employed both with the 
various types of 1!4-ton machines now 
in service and those to be purchased 
in the future. What the department is 
seeking is a trailer of light construc- 
tion which will be capable of trans- 
porting a one-ton load and hold up 
under the heaviest kind of operations. 
There must be some standard device 
for attaching the vehicles to the trac 
tors so they may be used interchange- 
ably. The trailer adopted will be one 
which will carry a body identical with 
that of the escort wagon. 
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HORSES IN BURNING STABLE 
AUTOMATICALLY FREED 


In case of fire in a stable where there 
is a large number of horses, it is 
usually a difficult as well as precarious 


Horses are Released and Driven from Their 
Stalls in Case of Fire 
matter to release and drive the animals 
from the burning building. In many 
instances they are burned to death be- 
cause of the inability of their keepers 
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to drag them from their stalls. In an 
attempt to overcome this trouble a re- 
leasing device which also frightens an 
animal from the stable has been in- 
vented. It consists of a water pipe 
which extends along the side of the 
building and has a nozzle connection 
m each stall. A ring fastened to the 
halter drops over the inverted nozzle 
and holds the horse fast. When there 
is a fire the pipe may be turned by a 
lever from a position outside of the 
building, bringing the nozzles to a 
horizontal position, and sending 
streams of water into the faces of the 
animals. The same action allows the 
rings to fall from their fastenings, free- 
ing the horses. Besides having the 
effect of driving the animals into the 
gangway, the sprays of water assist in 
extinguishing the fire. 


ODD CHAPEL CAR IS BUILT 
FOR MISSIONARY WORK 


Intended for missionary work in the 
sparsely settled regions of the South- 
west away from the railroads where 
there are few churches, a motor-car 
chapel has been constructed which con- 
sists of a trailer, or tender, which is 
attached to a roadster, and is drawn 
by it. The closed trailer is divided 
into two parts, carrying an altar in the 
rear, and providing living and sleeping 
quarters for two persons in the front. 
Because the weight is distributed over 
a long base on three sets of wheels, 
the car rides lightly on a road and is 
capable of going almost any place that 
an ordinary machine can reach. 


This Chapel Car will 
Visit the Thinly 
Populated Districts 
of the Southwest 
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SHINGLES ON OLD CHURCH LAST 
OVER CENTURY 


The First Parish Church of Bolton, Mass., 
was reshingled recently for the first time since 
its erection 121 years ago. The old, hand- 
hewed shingles, originally split from native 
white-pine logs by the founders of the church, 
had weathered storm after storm since 1793, 


Old Church Reshingled for First Time in More Than a Century. 

Right: One of the Original Shingles after Weathering 
the Elements Since 1793 
and during those generations, never once, to the 
knowledge of anyone now living, ever demanded 
any repairing or attention whatever. A short 
time ago the sexton discovered a stained spot 
in the ceiling, the first blemish of its kind ever 
to occur, and because of this it was decided that 
it was time to build a new roof. When the aged 
hand-made shingles were removed, they were 
found for the most part to be in excellent con- 
dition, nearly all of them physically capable of 
enduring many more years of service. Red- 
cedar shingles from Washington have replaced 
them. 


CSince tracks for railroads and street cars are 
not to be allowed in the streets of Balboa, C. Z., 
motor busses will be used for transportation. 
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MAN DANGLES OVER CLIFF 
SEEKING SENSATION 


While in quest of adventure a Cali- 
fornian crawled out over the edge of 
a boulder, which projected at the top 


Dangling over the Mouth ofa Cafion to be 
Photographed 


of a deep cafion, and posed for a 
photographer. Once suspended there, 
hundreds of feet in the air with noth- 
ing beneath him but clouds and the 
floor of the rift, he found it impossible 
to limb, unassisted, back to safety. 
By nerve and main strength, he was 
able to keep his hold until his com- 
panion procured a rope. By kicking 
his legs about he succeeded finally in 
working the noose in place so that it 
could be pulled to encircle his waist. 
He was then dragged back from the 
precipice to safety. 
@Sixteen ships, of which 14 were 
‘American, used the Panama Canal dur- 
ing its first week of business. 
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DEVELOPING THE HUDSON 
BAY ROUTE 


Among the steps being taken to de- 
velop the Hudson Bay route into a 
safe and practical line of travel from 
the Canadian Northwest to Europe is 
the establishment of wireless stations 
making a continuous line of commu- 
nication from Port Nelson and Fort 
Churchill to the Atlantic. In addi- 
tion to this, government forces are at 
work charting the harbors at Port 
Nelson and Fort Churchill, both Io- 
cated on the western shore of Hudson 
Bay, and the harbor at the mouth of 
the Noddawai River near the southern 
tip of James Bay. The charting of the 
harbor at the mouth of this river is in 
connection with a proposed railway 
leading to the southeast. Construc- 
tion is reported as having begun on 
two lighthouses, one located on each 
side of the entrance to Port Nelson, 
while a third lighthouse is to be built 
on a newly charted shoal some miles 
out in the bay from that harbor. 


EMETIC TO BE MIXED WITH 
BICHLORIDE OF MERCURY 


With the increased use of bichloride 
of mercury as a disinfecting agent 
there have resulted numerous cases of 
suicidal and accidental poisoning, the 
latter being due to mistaking this 
powerful corrosive poison for medicine 
in tablet form. For preventing this, 
and particularly for preventing acci- 
dental poisoning, various ways of pre- 
paring the poison so that it will readily 
be distinguished from any other sub- 
stance have been proposed, but the 
solution of the whole problem now 
seems to have been found ir the plan 
of mixing a powerful emetic with the 
bichloride of mercury. This is a 
tartar emetic so compounded that it 
will exert its full emetic action before 
the corrosive sublimate can begin its 
action, causing violent nausea until 
the stomach is entirely emptied. It is 
stated that the disinfecting power of 
the bichloride of mercury is in no way 
impaired by mixing the emetic with it. 
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SIGNALING WITH BALLOONS 
IN GERMAN ARMY 
Captive balloons are used to a con- 
siderable extent by the signal corps of 
the German army in transmitting 
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is raised behind the line to a prominent 
position where it is clearly visible over 
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Raising a Signal Balloon for the Purpose of Trans- 
mitting Instructions to Commanding Officers 


orders and communications to the 
various parts of a field during the course 
of an engagement, or while preparing 
for one. One of these inflated bags 


\Vhen orders were issued for the 
mobilization of the French fighting 
forces, Paris became a center of activity 
and for days its streets were filled with 
motor cars transporting military equip- 
ment. The accompanying il- 
lustration shows army flying 
machines, loaded in cov- 
ered trucks, crossing the 
city. In the rear may be 


from the 


Directions 
field headquarters are then conveyed 
by signals to the officers in command. 


a large radius. 


CEngineers in the water-rights de- 
partment of British Columbia estimate 
that the province has a total of ap- 
proximately 69,832 acres of irrigated 
land in the more settled valleys south 
of the railroad belt. 


FRENCH AIR CRAFT HAULED IN ARMORED TRUCK 


seen an armored car, its sides protected 
against the effect of small shells. 
When placed in one of the vans for 
transportation, the wings of an air craft 
are removed while the rest of the parts, 
with the exception of the propeller, re- 
main assembled. Machines are 
thus easily carried with an 
army from one position to 
another. 


Transporting Flying Machines in Motor Trucks through the Streets 


of Paris 
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REGULATE STREET TRAFFIC 
WITH BLOCK SIGNALS 


In experiments conducted at New 
York recently, an improvised block 
signal proved efficient in regulating the 
Fifth Avenue automobile traffic. The 


results accomplished were such that a 
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heavy motor 


omnibuses to 
travel, the distance was covered in ap 


retard 


proximately two minutes. It was 
necessary to stop east and west traffic 
for only about two minutes at a time, 
while the waiting vehicles then were 


Far Less Confusion and a Material 

Saving of Time in Handling Motor- 

Car Traffic has been Shown Pos- 

sible through the Use of Semaphores 
on Fifth Avenue, New York 


able to distribute themselves and 
cross the avenue from the _inter- 
secting streets in less 
than a minute after 


the release signal was 
given. Ten blocks is 
considered the limit for 
the nonstop system as 
it has been arranged, 
for at a greater dis- 
tance it is difficult to 
see the semaphore. 


SUBMARINE BOAT 
FOR OYSTER 
FISHING 


That naval use rep- 
resents only one of sev- 
eral functions to which 
submarine boats may 
ultimately be put, is 
suggested by the an- 
nouncement of the in- 
vention of an under- 
water dredging boat 
designed for oyster and 
lobster fishing. The 
craft is intended to 
scrape along the floor 
of the ocean, gathering 
oysters from the sub- 
merged beds. The de- 
tails of the boat have 
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complete block-signal system may be 
inaugurated for governing the travel 
on certain of the thoroughfares. With- 
out any public announcement that the 
test was to be made, a semaphore was 
installed at one of the street inter- 
sections and vehicle movement con- 
trolled from it entirely without con- 
fusion. After experimenting on shorter 
distances, nonstop runs on the avenue 
were increased until the motors were 
speeding along for 10 blocks at a time 
without halting, and then were stopped 
for only 50 seconds. Even with the 


not been disclosed, but 
it is the contention of its inventor, who 
designed one of the types of subma- 
rines used by the navy, that it will 
make oyster gathering an exceedingly 
simple and rapid operation. 


MARKING THE EDGE OF A 
MOUNTAIN ROAD 


Mountain highways are built, as a 
rule, along the side of the mountain 
so that on one side the ground often 
slopes steeply for hundreds of feet 
down into a valley or cafion. In such 
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cases it is necessary to provide a guard 
rail or some other distinctive mark for 
the edge of the roadway to prevent 
the danger of driving off the road, par- 
ticularly during night driving. An in- 
expensive mode of marking has been 
adopted in California for roads used 


NEW TYPE OF FOUNDATION 
PREVENTS VIBRATION 


In a building recently completed in 
Paris, foundations of a novel type 
were used with the idea of protecting 
the building from vibrations 


— 
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Corner Support: 
The Brick Arch 
Braces the 
Retaining Wall of 
the Street 


View in Basement of Building, 
Showing How the Foundation 
Piers are Isolated from 
Adjacent Ground 


Looking Down in- 

to One of the 

Wells: The Walls 

are Braced with 

Concrete Struts 

Midway between 
the Piers 


mainly for teaming. This consists 
simply of a row of stones placed on 
end along the edge of the roadway at 
intervals of from 10 to 20 ft. For the 
reason that such vehicles rarely carry 
lights the stones are painted white. 
rhey are said to serve as an effective 
warning on the darkest nights. 


caused by street traffic and the oper 
ation of a near-by underground rail 
way. This building is supported on 
reinforced-concrete piers which haye 
their footings 5214 ft. below street 
level and are located in concrete-lined 
wells so that thev are isolated from 
the ground above this level. 
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“TRON DUKE” IN AIR 


The “Iron Duke,” one of the battle- 
sritish navy, is fortified 
against attacks from the clouds by 


ships of the 


One of the Guns Protectin 


the “Iron Duke” 
against Aerial 


ssault 


bomb-dropping flying machines, with 
two 12-lb. guns designed for defensive 
work against all types of aerial craft. 
These instruments are placed on high- 
angle mountings so that they may be 
turned quickly to almost any position 
when an enemy is sighted in the air. 
There are few, if any, guns of this type, 
however, which great reliance can be 
placed upon if the attacking craft is 
flying at an altitude of more than a 
mile. 


WELLAND CANAL TO SUPPLY 
HYDROELECTRIC POWER 


An international agreement designed 
to preserve the natural beauty of Niag- 
ara Falls prohibits any increase in the 
diversion of water for power purposes, 
but a way for developing additional 
hydroelectric power, to which no ob- 
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TWELVE-POUND GUNS DEFEND 


jection can be made, is now being 
planned in connection with the con 
struction of the new Welland ship canal 
connecting Lake Erie with Lake On 
tario. This plan consists simply in 
using the waste water from the canal 
for power purposes, and it is planned 
to build at the Whirlpool a hydroelec 
tric generating station to which this 
water will be conveyed. The difference 
in level between Lake Erie and Lake 
Ontario is 326 ft., and it is estimated 
that with this total fall in the canal 
an enormous power can be developed 
as a by-product in connection with 
operating the canal. 


TWO-PIECE CANTEEN WASHED 
WITHOUT DIFFICULTY 


A canteen constructed in two pieces 
so that it may be taken apart readily 
and cleaned without difficulty is the re- 
cent invention of an army officer. The 
container is circular in shape and flat, 
instead of bottlelike as the one in use 
at the present time. A cup which fits 
over the rim of the utensil, occupying a 
minimum of space, is provided with it. 
While the ordinary canteen may be 
cleaned with the aid of a bottle brush, 
such things are rarely, if ever, carried 
by a soldier, and a rinsing is practically 
the only cleaning given. 


This Canteen may be Taken Apart and Cleaned. 
Present Type Shown Above, at Left 
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ran upon a reef at high 
tide grounded. 
\Vhen the swell went 
out the vessel was 
found to be caught 
firmly between two 
large boulders, while it 
was listed so far on its 
port side that the keel 
was exposed. The boat 
had escaped injury, but 
it was seen that it 
would be impossible to 
float her off the rocks 
at that season of the 
year when the tides 
were decreasing. 
Rather than wait for 
an uncertain length of 
time for higher water, 
thus risking storms 


which might pound the craft apart, the float her at the next tide without 
owner resorted to dynamiting the difficulty. 


ARIZONA DESERT CACTI DUG Jas possible and forms a part of the 
FOR EXPOSITION reproduction of the Grand Cafon of 


\Vhat are considered to be the larg- structed at a cost of $350,000 by one of 
est giant cacti ever transplanted have the western railroads. ‘ 
been moved from the Arizona Desert 
and placed on the parapet about the 


Zuni Indian village on the grounds ot af te 
the Panama-Pacific Exposition at an Arizona Cactus 


San Francisco. The taller of these 


two great plants is 35 
it. in height and weighs 
1500 while the 
other weighs 800 Ib. 
less. The work of dig- 
ging the cacti, boxing, 
and then shipping them 
on flat cars to Cali- 
fornia, was attended 
with much care, while 
the actual expense con- 
nected with the work 
amounted to $2,000. 
The Indian village has 
been made as realistic 
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VESSEL CAUGHT ON ROCKS SAVED BY DYNAMITE 


\hile towing a barge loaded with rocks. Charges of explosives were set 
vasoline the launch “Northland,” sail- off in each of the boulders and the boat 
ing from Katalla, Alaska, to Cordova, dropped 2 ft. This was sufficient to 


Vessel Caught High Out of the Water on a Reef: By Dynamiting the 
Boulders the Launch was Dropped without Injury 


the Colorado, which is being con- 


A Reproduction of a Zuni Indian Hut, 
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QUEER TAMPING APPARATUS 
USED IN CHINA 


Cheap labor in China and the high 
cost of stone and timber is responsible 
for a curious practice in building the 
earthen levees which protect the fields 
from flood waters of the Yangtze 
River. These levees are neither faced 
nor riprapped, but are constructed of 
‘arth pounded or tamped to sufficient 
density to resist the action of the 
waters. A large flat section of hard 
wood has 10 or 12 eyeboilts in its rim, 
and ropes are fastened through these. 
Coolies grasp the ends of the rope and, 
by a sudden jerk, throw the wooden 
block into the air. A second concerted 
pull brings it to the earth with con- 
siderable force. The gang of coolies 
walk slowly back and forth over a 
section of the dike until it is consid- 
ered solid, when a bamboo tube is 
driven into the embankment and filled 
with water. If the soil absorbs the 
liquid it is taken as evidence that the 


compression of the soil is incomplete, 
and the tamping is continued until the 
dike is impervious. 


LOS ANGELES INAUGURATES 
AERIAL POLICE FORCE 


Aeroplanes are to be used by the 
Los Angeles police department for 
certain classes of criminal-detec- 
tion work. <A request for volunteers 
to the aerial-police service was re- 
cently posted by the department chief 
with the result that four patrolmen 
are now being trained to drive aerial 
machines and form the original “flying 
squadron.” The idea developed after 
experiments were made some time ago 
in tracking a fugitive with an aero- 
plane through the rough country near 
the city. A professional airman, who 
at present is a special aerial policeman, 
is training the policemen for their 
operations in the air. It is planned to 
make the branch a regular arm of the 
service. 


Chinese Building Levee 
on the Yangtze 
iver 
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RAILWAY ELECTRIFICATION RECLAIMING PROPERTY 


The Electric Freight Terminal of the 

New Haven Road, Containing 86 Miles of 

Track and a Spider’s Web of Wires in an 

Area of Half a Square Mile; Steel 

Towers, 300 Feet Apart, Carry the 
Overhead ires 


The electrification of steam- 
railway terminals and yards at 
New York City has resulted in 
the reclamation of many acres of 
land for residential and other 
uses which in the past has been 
comparatively worthless except 
for industrial purposes. Surround- 
ing freight yards where a few years 
ago smoke, dirt, and noise made the 
erection of dwellings out of the ques- 
tion, many apartment buildings are 
now in the course of construction. 

Since the agitation for smoke abate- 
ment has grown general in many of the 
larger cities, the electrified yard of the 
New York, New Haven and Hartford 
Railway in the Borough of the Bronx 
has been studied by investigators from 
different parts of this country and 
Europe. It is a place where hundreds 
of trains are handled daily with great 
efficiency, little noise, and no smoke. 
This is having the effect of increasing 


materially the values of adjacent 
vacant property. Half a square mile 
is the ground area over which is 


meshed 86 miles of trackage. Power 
for the operation of the “Mother Hub- 
bards,” as the 80-ton electric locomo- 
tives are called, is supplied from a cen- 
tral generating plant and transmitted 
by a spider web of overhead wires 


A 150-Ton Engine Which will Operate between 
New York and New Haven 


carrying an alternating current of 
13,000 volts. All the train handling is 
done from the ground, a_ brakeman 
rarely venturing on top of a car be- 
cause of the the high- 
voltage wires. ~The company is elec 
trifying its line between New York 
and New Haven, between which all 
trains will be drawn by electricity. 


closeness of 


TO DEVELOP POWER FROM 
ICELAND’S WATERFALLS 


Hydroelectric power is to be de- 
veloped on a big scale from the water- 
falls of Iceland and used in the manu 
facture of salt, for which there is a 
heavy demand in that country. The 
salt is to be extracted from sea water 
by a special process requiring elaborate 
and expensive machinery. 
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TRUCK FITTED WITH COVER 
FOR OPEN BARRELS 


While it usually requires the work 
of two men to handle a barrel truck in 


~ 


This Hand Truck 
for Handling 
Barrels of Fish, 
Pickles, or Other 
Sloppy Loads, 
Has a Cover to 
Keep Contents 
from Splashing 
Out 


j 


Showing the Simple 
Construction of the 
One-Man Hand 
Truck for Moving 
Open Barrels 


fish houses, it being necessary for one 
person to hold a cover in place to pre- 
vent the contents from spilling, by the 


use of a newly devised carrier one man 
may now do the work alone. A truck 
invented by a worker in one of the 
Maine fish stations is supplied with a 
hinged top which hooks into the rim of 
the barrel. As the barrel is tipped back 
on the truck a hook falls into place, 
which holds the cover securely. Two 
arms fit beneath the hoops and hold 
the barrel in place, while a pair of bolts 
near the bottom prevent it from rolling. 


WHAT A MAN’S LIFE IN WAR 
REPRESENTS IN DOLLARS 


Various estimates have been made 
by different authorities in an attempt 
to compute the daily cost of the war 
in Europe. The figures have ranged 
between $35,000,000 and $50,000,000 
for the most part. In the absence of 
statistics of the number killed, no ac- 
curate estimates of the cost of killing 
a man in battle in this particular war 
can yet be made, but it is probable 
that this cost has increased materially. 
The average cost of killing a man in 
modern warfare is placed by students 
of the subject at around $15,000. 
In the Boer war the British govern- 
ment, according to the best available 
estimates, expended nearly $40,000 for 
every one of the enemy killed. 
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TRIPLANES ON DIRIGIBLE ACT AS ELEVATORS 


COPYRIGHT, UNDERWOOD 4 UNDERWOOD 


HILE for years the energy of Germany has particularly been directed to the develop- 

ment of the rigid type of airships, notably such as the massive Zeppelins, the French 
have placed their faith in the flexible dirigible. The accompanying photograph shows the 
‘‘Adjudant Reau’’ on the field as it was about to start on a flight with members of the aerial 
corps of the army. Although the craft has been built for several years, during which time 
it has made many long voyages, it has never suffered any mishap. It is 284 ft. in length and 
has motors which develop about 264 hp. The triplanes attached to the frame on either side 
of the nacelle are used as elevating surfaces. 


Ce NNECTING Pasadena with San 

Raphael Heights is a viaduct of remark- 
able beauty, constructed of reinforced con- 
crete, It 1s 1,476 feet long, and the highest 
span is 148 feet above the Arroyo Seco. The 
graceful spans support a roadway and side- 
walks for pedestrians, 38 feet in total width, 
The structure cost almost a quarter of a mil- 
lion dollars, and was 17 months in building. 
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NEW DEVICE FOR PICKING 
GRAPES 
A new device that is said to increase 
greatly the speed at which grapes may 
be gathered without doing the damage 


In Using This Grape Picker the Thumb and Three 
of the Fingers are Left Free to Grasp the Grapes 


to the vines that is done by hand pick- 
ing, is coming into use among Cali- 
fornia fruit growers. This device con- 
sists of a clipper that makes a clean 
cut through the stem without any 
danger of tearing. It has two pivoted 
shear blades. One of the blades is held 
in a fixed position by a glovelike ar- 
rangement, while the other is operated 
by the index finger. This leaves the 
thumb, as well as the remaining 
fingers, free to grasp each bunch of 
grapes as it is clipped from the stem. 
@Mushrooms are being cultivated in 
an old railroad tunnel in Edinburgh, 
Scotland, which has been abandoned 
for some time. This is a revival of an 
industry which flourished in that lo- 
cality a number of years ago. 


REWARD OFFERED IN FRANCE 
FOR HEROISM IN AIR 


Rewards for the demonstration of 
unusual heroism in aerial operations 
during the time France is involved in 
war have been offered by a French 
aviation enthusiast to the airmen of 
his country. For this purpose he has 
appropriated $200,000 to be divided 
among those deemed worthy of espe- 
cial notice on account of brave deeds 
performed by them. The awards will 
be made by a committee to be ap- 
pointed by President Poincaré, mem- 
bers of the aero club and a committee 
of the aeronautic league. The first 
prize will amount to $20,000. In the 
event that an award is made to an 
airman who lost his life in carrying 
out his deed, the money will be pre- 
sented to his family or nearest rela- 
tives. 


DENATURING OF SPOILED 
FOOD FOR SHIPMENT 


Spoiled food of every kind will have 
to be denatured before it can be shipped 
in interstate commerce, according to a 
recent ruling of the U. S. Department 
of Agriculture. This ruling permits 
the shipment of spoiled eggs for use in 
tanning, and other spoiled substances 
for the making of fertilizer, or of oils or 
greases used in machinery, but re- 
quires them to be treated with salt or 
kerosene, or in some other way that 
makes it impossible to use the spoiled 
substances for food, or to make any 
product from them that can possibly 
be used as food. 


AIR CRUISERS OF PRITISH 
FLYING SQUADRON 


An English armored aerial cruiser, 
which was produced only a short time 
before the opening of the European 
hostilities, is a biplane with an all-steel 
fuselage. This is arranged so that the 
gunner sits in a shielded position im- 
mediately in front of the pilot. The 
high-power rifle used is mounted at the 
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front of the ma- 
chine with its 
muzzle extending 
through the hood 
<> that it has a 
lear field of fire. 
he craft has an 


New Armored Biplane of British Aerial Corps 


operation ing to the lumberman’s way of speak- 
radius of ing, this piece of veneer is 1,260 in. 
about 300° wide and 36 in. long. This curious way 
miles, and _ of giving the dimensions ts due to the 
when carry- fact that the veneer was cut from a 
ing its crew, poplar log 3 ft. long, and this dimension 
300 roundsof determined the length of the veneer. 
ammunition, The knife, working into the wood 
and with _— spirally as the log was revolved, peeled 
its oil and off a 4-in. strip continuously until the 
fuel tanks required “width,” 1,260 in., had been 
filled, it obtained. 

weighs 1,760 
Ib. It usesa 
100-hp. Gnome engine and drives at a 
normal speed. 

Another craft of the British air forces 
is a biplane built high to ride the 
gunner in a carriage beneath the lower 
plane, immediately under the pilot. 
llis rifle is so mounted that it extends 
back over his lap when sighted straight 
ahead or toward the earth, but is ar- 
ranged so that it may be turned to any 
point of the compass. 


TABLECLOTH MADE OF 
POPLAR VENEER 


A tablecloth made of a continuous 
sheet of rotary-cut poplar veneer, 105 
ft. long, 3 ft. wide, and \% in. thick, was 
a striking feature of a picnic held re- 
cently by the lumbermen’s club of 
Evansville, Ind. This curious table 
covering was made after a number of 
tables of the same size had been placed 
end to end and it was discovered that — 
no tablecloth could be found that was This Poplar-Veneer Table Covering, 105 Feet Long 


and Three Feet Wide, was Made from a 
long enough to cover them. Accord- Log Only Three Feet in Length 
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ENGLISH WATER WAGON 
DRIVEN BY STEAM 
A street sprinkler of novel type, 
manufactured by an English concern, 
consists of a steel tank with usual out- 
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HOW AMERICAN SHIPPERS 
LOSE BUSINESS 
The Daily Consular and Trade Re- 


ports contain the tragedy as well as 
the romance of commerce. An engi- 


neer in charge of a 
nitrate plant at Iqui- 
que, Chile, ordered a 
consignment of Amer- 
ican fuel oil, the plant 
having heretofore used 
Peruvian oil exclusive- 
ly. The latter differs 
from American oil in 
that the gasoline, 
naphtha, etc., have not 
been extracted. The 
American product is so 
thick that the storage 
tanks must be equipped 
with steam coils for 
heating the oil so that 


Steam-Propelled Street Sprinkler Which gives Efficient Service in an 


nglish City 


lets leading to two branched sprinkler 
heads, the whole mounted upon a 
heavy steam truck of the tractor type. 
The engine, which is placed over the 
fore truck, may use either fuel oil or 
coal, and is operated by one man. ‘The 
wheels have flat steel tires, the drive 
being on the two rear wheels, the rims 
of which are provided with diagonal 
grooves affording good tractive pull. 


UNITED STATES TO CONTROL 
CANAL-TERMINAL WATERS 


Under the terms of a treaty that has 
just been signed at Panama the United 
States gets control of the waters of 
the harbor of Colon, at the Atlantic 
end of the canal, and the harbor of 
Ancon at the Pacific end. Battery 
Hook, on the Colon water front, is 
given to the United States, as well as 
the control of all the piers at the north 
entrance to the canal, costing approxi- 
mately $2,500,000. The United States 
also gets two small islands in Ancon 
Harbor which are to be used for ob- 
servation and light stations by the 
coast artillery. 


it will flow. The tanks 
at the nitrate plant 
were not so equipped, 
and the oil had to be dug out of the 
tanks with spades, as the American oil 
formed a solid mass inside and the 
tanks could not be used. As a result, 
the business of supplying oil for this 
company was lost to the American 
shippers. 


NEW METHOD OF PRODUCING 
HIGH TEMPERATURES 


Extremely high temperatures are 
being obtained by combining a jet of 
air or oxygen or an oxyacetylene or 
oxyhydrogen flame with an ordinary 
electric arc. The simplest form of the 
apparatus used for this purpose has a 
hollow carbon electrode through which 
a blast of air or oxygen is blown inside 
the electric arc. The metal to be heat- 
ed forms the positive pole and_ the 
carbon electrode the negative pole. It 
is said that the gases burning within 
the are produce a temperature greatly 
in excess of that produced by the elec- 
tric arc alone. Other forms of ap- 
paratus are used in which an oxyacety- 
lene or oxyhydrogen flame is projected 
upon the electric arc. 
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AIR-COOLED ALUMINUM 
RADIATORS 


By the simple expedient of equipping 
the motor of a motorcycle with alu- 
minum fins, a way has apparently been 
discovered for making  air-cooling 
nearly, if not quite, as effective as 
water-cooling in internal-combustion: 
motors generally. Aluminum has a 
much greater capacity than iron for 
conducting heat, and this combined 
with the increased area of radiation 
provided by the fins goes far in keep- 
ing the temperature of the cylinders 
down. No difficulty is: anticipated in 
applying the principle to automobile 
motors, the problem being simply the 
mechanical one of making an aluminum 
radiator and placing it ‘so that it will 
practically inclose the cylinders. 


POCKET HAND HEATER 
FRENCH NOVELTY 


A small heater which may easily be 
carried in the pocket, in the sleeve, or 
held in the muff is shown in Paris 
shops. It consists of a metal tube con- 
taining another smaller tube. A screw 
cap and bottom gives ready access to 


Those who like to sleep in a room 
with the windows wide open, yet pre- 
fer to dress ina room warmed and 
made comfortable, may 
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GRAVITY MOTOR FOR HOUSEHOLD USE 
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the interior, where a stout wick, filled 
with benzine, supplies the fuel. 


One 


Parisian Invention Warms Lacies’ Hands 


end, protruding into a cap of asbestos, 
is lighted. The heat brings the asbes- 
tos to incandescence, without any 
flame. Over this a cap is fitted and 
still another. The latter, being per- 
forated, gives protection while afford- 
ing warmth to the hands in cold 
weather. 


window can be closed; and another 
attachment fastened to the valve of 
a radiator permits the steam to be 


be interested in a de- 
vice recently invented, 
called a gravity motor. 
This is a cylinder, 3 f 
in. in diameter and 3 ft. 
long, which may be 
hooked on the window fag 
sill or fixed perma- 
nently if desired. The [~ 
window is attached by 

a cord to the motor, 
which draws a weight 

up to a point where it 

is engaged by a latch. 

By a clock attachment, or by pulling 
a cord by the side of the bed, the 


Window-Closing and Radiator-Operating Device for Bedrooms 


turned on or off by the same kind of 
mechanism. 
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MOTORBOAT HAS CONCRETE 
FOUNDATION FOR ENGINE 


Instead of the usual wooden founda- 
tion beneath the engine, a motorboat 
has been constructed in which con- 


Concrete Makes 
Firm Foundation 
for Motor 

crete was used for the purpose with 
excellent effect. At the forward end 
of the foundation site, a bulkhead was 
built between the engine flywheel and 
crank case, rising as far as the engine 
shaft. A similar bulkhead was built 
aft, and the engine was suspended in 
correct alinement by means of heavy 
wires at the proper height. The pro- 
peller shaft was connected to the 
engine shaft by its bolted coupling. 
From the four bolt holes in the engine- 
foundation lugs, were hung the bolts, 
each with a big washer over the head 
where the cement would grip it. Paper 
was wrapped around the crank case to 
protect it from contact with the con- 
crete. The cement was mixed rather 
“wet,” so that it would run freely, and 
the result was the engine rested upon 
a rigid bed when the cement had set. 
Complete absence of vibration is 
claimed for this foundation, and its 
weight, which is but little more than a 
foundation of hard wood, serves as 
additional ballast, giving steadiness in 
rough weather. 


NEW GYROSCOPIC CONTROL 
FOR AEROPLANES 


A gyroscopic apparatus recently in- 
vented and patented apparently places 
at the disposal of the airman a com- 
plete and reliable means for control- 
ling all the operations of balancing, 
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banking and steering an aeroplane. 
The action is direct and simple, the 
apparatus being used practically as an 
anchor around which the aeroplane as 
a whole is turned at will. It consists of 
two gyroscopes mounted on the same 
vertical axis and revolving in opposite 
directions. There is no resort to the 
action known as precession, the effi- 
ciency of the apparatus depending en- 
tirely on the tendency of the gyroscope 
to remain in its original plane of rota- 
tion when set to spinning rapidly. The 
gyroscopes are run by small electric 
motors, and each consists of a pair of 
metal spheres carried at the ends of a 
bar that is secured at the middle to the 
revolving shaft. The whole apparatus 
is mounted in rings in such a way that 
the axle can be swung either in a fore- 
and-aft direction or transversely to the 
line of flight. By means of control 
wheels the airman can bring about 
either motion quickly and to any de- 
gree required, and since the gyroscopes 
retain their original plane of rotation, 
either action results simply in tilting 
the aeroplane in the direction desired. 
Precession, which is the term used: to 
describe the action of the gyroscope in 
swinging at a right angle to any force 
applied to the end of the axle, is over- 
come by the use of two gyroscopes 
rotating in opposite directions. Since 
the precession in one is in a direction 


Double Gyroscope 
Serves as Anchor for 
Controlling Aeroplane 


opposite to that in the other, the two 
forces balance and cancel each other, 
and all danger of upsetting from this 
cause is avoided. 


Clit is reported that the use of the 
oxyacetylene torch for removing the 
scale which accumulates in boilers has 
been found successful in tests made in 
Germany. 
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NEW FORM OF CONCRETE 
BUILDING BLOCK 


A concrete building block recently 
invented by a resident of California 
is designed especially to resist earth- 
quake shocks and to be moisture and 
soundproof. This block has a finished 
face on one side to form part of the 
exposed surface of the wall, while the 
opposite side consists of a series of 
projections and cavities so arranged 
that the blocks when placed back to 
hack will interlock firmly, the projec- 
tion on one block fitting closely into 
the corresponding cavity in the other. 


OVERSHOES FOR HORSES 
FOR WINTER WEAR 


A recently patented shoe, designed to 
save horses on icy streets, consists of 
an overshoe built to fit over the regular 


Detachable Overshoes for Horses on Icy Streets 


shoe and is kept in place by leather 
straps which fit neatly around the 
upper edge of the hoof. The overshoe 
has five large, sharp calks, the largest 
being in front. One calk on each side 
prevents skidding or side slipping, while 
one on each point holds the foot firmly 
on the pavement. It is made of malle- 
able iron and adds but slightly to the 
weight of the foot. 


SINGLE-SEAM WRIST WATCH 
PROOF AGAINST DUST 


Wrist watches introduced by a Lon- 
don jeweler are constructed with a 
single seam so made that the case is 
dust-proof. The works are all con- 
tained in the front section, which 
threads into the back. This latter piece 


POPULAR MECHANICS 


755 


also forms the mounting. A deep screw 
flange is provided in this way, protect- 
ing the mechanism from dirt, to which 


Dust-Proof 
Wrist Watch 
with Single 
Seam 


wrist watches naturally are exposed, 
since they are carried usually by army 
officers, engineers, explorers and motor- 
ists. Metal loops on the sides of the 
back section of the watch provide 
places for the insertion of the straps. 


RESILIENT TIRE FOR HEAVY 
VEHICLES 


A solid-rubber tire for motor trucks, 
fire apparatus, and the like, has been 
placed on the market which is an in- 
genious modification of the ordinary 
type. A triple solid-rubber band tire 
has two outer tires of the usual 


gray rubber, while the center tire is 
of a special soft and resilient red rub- 
ber, having a slightly larger diameter, 
so that it stands up above the others. 
Giving a secure grip upon the road sur- 


Projecting Center Tire of Red Rubber 

a New Feature 
face and having considerably more 
spring than the ordinary type, the new 
tire relieves the machine of heavier 
road shocks and prevents skidding. 
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NOVEL AND PRACTICAL THINGS 
FOR DAILY USE 


ERFOR M- 
ing its 
function quickly 
and in a sanitary 
manner, a dish- 
washing ma- 
chine has been 
designed for 
household use. The apparatus is con- 
structed of sheet metal and divided in- 
to two compartments, a washer and 
a rinser. When it is to be used, the 
dishes are placed 
in a_ cylindrical 
receptacle and 
this set into the 
first section. By 
turning a crank 
rapidly, hot wa- 
ter is forced over 
the china, clean- 
ing it thorough- 
ly. Then the 
holder lifted 
bodily and placed 
in the rinser. 

For the convenience of motor tour- 
ists on long trips, a compact refriger- 
ator which is capable of holding 25 
Ib. of ice, and 
sufficient food 
and beverage for 
at least six 
persons, has been 
produced. It 
consists ofa 
steel box, lined 
with galvanized 
iron and insulat- 
ed with asbestos, 
which is divided 
into three com- 
partments. It 
may be readily fastened to the running 
board of a car. 

A light tricycle car for a boy, which 
is propelled by shifting the weight of 
the body first upon one foot and then 
upon the other as the rider stands on a 
tilting board, is being made. The ma- 


Dish-Washing Machine for 
Household Use 


Small Refrigerator Built 
for Motor Cars 


Tricycle with Novel Trans- 
mission System 


chine has a steel frame, rubber-tired 
wheels, and ball bearings. The trans- 
mission is effected by a double-bar gear 
which straddles a cogwheel actuating 
the axle. 

Fishing gloves 
which are proof 
against mosqui- 
toes and flies are 
being introduced 
for sportsmen. 
The hand cover- 
ing is made of 
leather, leaving 
the finger tips 
free. khaki 
gauntlet, sup- 
plied with an 
elastic draw string which fastens about 
the elbow, is sewed to the cuff of the 
glove. They fully 
protect the hands 
and wrists. 

For supporting 
heavy _ books, 
such as account 
and abstract rec- 
ords, a rack has 
been invented 
which also has a 
guide - line ar- 
rangement that 
permits a copy- 
ist to keep his 


Fishing Gloves are Protec- 
tion against Mosquitoes 


Rack Holds Heavy Account 
and Abstract Books 


place straight 
across a double 
page. At the rear 
of the device is a 
roller which pro- 
vides for the ad- 
justment of the 
rule. The holder 
is made of oak 
and metal. 
Working on 
the same princi- 
ple as an ordi- 
nary carpet 
sweeper, a crumb collector for use on a 
dining table is among the recently in- 


Sweeper Quickly Collects 
Crumbs froma Table 
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vented household accessories. It is 
made of metal ornamentally decorated 
and in measurement is no larger than 
a medium-sized crumb tray. By pass- 
ing it over a table cloth the crumbs are 
quickly gathered. 

A woman’s glove which has a small 
pocket in its palm for carrying car fare, 
a latchkey, or similar things, has been 
invented. At the 
wrist opening is 
a flap which 
turns back over 
the pocket and 
fastens with a 
clasp. The pock- 
et does not de- 
tract particular- 
ly from the “ap- 
pearance of a 
shopping glove, 
since it is so ar- 
ranged that it is 
barely noticeable, unless overfilled. 

An apparatus for cooling liquids in 
bottles without 
the use of ice has 
recently been in- 
troduced in 
France. It con- 
sists of two 
tubes, one with- 
in the other, 
which extend 
through the neck 
of the bottle con- 
taining the liquid 
to be cooled. The 
inner tube is 


Glove with Pocket in Palm 
for Car Fare 


Apparatus Which Cools 
Liquids without Using Ice 


open at the bot- 
tom while the 
outer one is 
closed. The walls 
of the latter are 
curved down 
hemispherically 
at the upper end. 
A stream of cold 
water is intro- 
duced through a 
funnel into the 
inner tube, and 
upon rising 
through the outer one it drips over the 
exterior of the bottle. 


Electric Lantern Built 
around a Dry Battery 


Using a dry 
cell to supply it 
with lighting en- 
ergy, an electric 
lantern, made for 
general use, con- 
sists of a metal 
case which holds 
a commercial 
battery. The cap 
which fits over 
the top of the de- 
Vice carries a re- 
flector and small bulb on its outer rim. 
A lever switch allows the light to be 
turned on or off at will. 

A desk inkstand which preserves 
writing fluid in 
its natural pro- 
portion, prevent- 
ing evaporation, 
is arranged so 
that the liquid is 
contained in a 
bulb covered 
from the air. By 
pressing down 
upon a small 
dipper arrange- 
ment which con- 
nects with the 
supply bottle, the ink is forced by 
gravity to the pen. 

For the motorist who finds it diffi- 
cult to carry con- 
veniently his li- 
cense, an ingen- 
ious receptacle 
has been made. 
It consists of a 
small tube suffi- 
ciently large to 
accommodate the 
license if the 
latter be wound 
tightly and in- 
serted into it. 
It is intended to 
be attached to a key ring. 

A convenient handle, which may be 
attached to a bundle without the need 
of separate strings, is being made of 
compressed paper. It consists merely 
of a grip-shaped piece with notches 
to engage the wrapping twine. 


Inkwell Which Prevents 
Evaporation of the Fluid 


Receptacle for Carrying 
Motorist’s License 


Handle Which may be 
Attached Quickly to 
a Package 
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AUTOMATIC DIRECTORY IS 
ADVERTISING NOVELTY 


A Los Angeles inventor has pro- 
duced an automatic directory designed 
to be installed in hotels, waiting rooms, 
drug stores, 
and other pub- 
lic places, in 
the form of a 
cabinet of dec- 
orative woods, 
with small 
platform in 
front of it. To 
operate the ma- 
chine one steps 
upon the plat- 
form and turns 
a disk upon a 
shelf, so that the indicator button is 
set at such classification as is desired. 
Then, by pushing down upon a 
plunger button, the curtain which 
carries the directions, rolls up, and 
there appears behind the glass a card 
bearing in plain type the information 
desired. The name, address and tele- 
phone number of any advertiser, loca- 
tion of places of amusement, arrival 
and departure of trains, may be dis- 
played on appropriate cards and easily 
found by inquirers. 


WELDING TUNGSTEN STEEL 
ON MOTOR VALVES 


A new process of welding tungsten 
steel to soft low-carbon steel is to be 
applied in the manufacture of valve 

heads and other 
automobile 
parts, the 
process is one 
that is expected 
to result in great 
economy, as the 
use of the ex- 
pensive tungsten 
steel can then be 
confined to the wearing parts, while the 
stem or shank can be made of soft car- 
bon steel. The welding is done in a 
gas furnace at a temperature which ex- 
ceeds 2,000° F., and requires only a 


few seconds. The secret of the process 
lies in this high temperature and in the 
short time required, together with a 
special flux, the components of which 
have not been divulged. It is also 
planned to use the process in making 
high-speed cutting tools for lathes and 
planers, in which case the cutting parts 
of the tool will be of tungsten steel 
and the shank of soft carbon steel. 


NEW ELECTRIC DEVICE FOR 
STERILIZING MILK 


A French scientist has devised a 
process for. sterilizing milk which 
makes use of the electric current. 
Fresh milk is placed in a container 
from which 
it drops by 
gravity down 
into a_ box, 
insulated and 
connected 
with some 
source of 
electric pow- 
er. By means 
of baffles, the 
milk is made to flow back and forth 
through the box, coming in contact 
with carbon grains, charged with elec- 
tricity and providing a_ sterilizing 
medium. By the time the milk has 
completed its course through the box 
it has been freed from deleterious 
germs, and passes into suitable tanks 
for bottling. 


GERMAN APPARATUS FOR 
MEASURING RIVERS 


lor measuring and recording the 
width of a river, the cross section of 
the river bottom, and the velocity of 
flow at all points on the section, the 
topographical corps of the German 
army now uses an exceedingly simple 
apparatus that works automatically and 
makes a graphic record of all the data 
on a sheet that moves on revolving 
drums. In making a measurement 
across a stream a wire is first attached 
securely to the shore. The other end 
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of this wire is wound around a drum 
in the recording apparatus. As the 
boat carrying the apparatus goes across 
the stream the wire, which is held taut, 
unwinds and not only makes a record 
of the distance traveled, but actuates 
the drums carrying the record sheet, 
so that any record made on the sheet 
corresponds accurately to the distance 
from shore regardless of the speed at 
which the boat is driven. For measur- 
ing the profile a rod pivoted so that the 
lower end will drag along the bottom 
is used. At the upper end this rod, 
working through a system of levers, 
moves a pencil point so that it will plat 
the profile directly on the moving rec- 
ord sheet. The velocity is measured 
by means of a lever arm suspended in 
the water, on the lower end of which 
a weight is carried. The amount that 
this pendulum is swung downstream 
depends directly on the velocity of the 
current. Through a system of levers a 
curve showing the velocity of flow at 
each point is also made in pencil on 
the record sheet. 


TEMPORARY STOPPER HOLDS 
LEAK IN CHECK 


A convenient little “first aid” to the 
householder during the winter months 
is shown in the 
illustration. It 
is a stopper for 
temporary use in 
repairing leaks 
in iron or lead 
pipes used for 
water, gas, or 
steam. The in- 
vention, which is 
patented, con- 
sists of a screw 
clamp with an 
iron shield and a rubber washer. The 
washer is loose, so that it can be put 
at any point required, and the screw 
then presses the shield against the 
washer and closes the leak. 


@A Shakespeare national memorial 
theater is being promoted in London. 
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A HOT-WATER PLANT FOR 
EACH APARTMENT 


Hot water for heating has several 
advantages when residences are con- 
sidered, but there has long been a need 
for such installations as would permit 


Individual Heating Plant for Flats 


each apartment to control the heating 
in an economical manner, which can- 
not always be obtained through a 
central heating plant. A French in- 
vention has this need in view, and pro- 
vides for a heating system adapted to 
apartments large or small, giving in- 
dependent service and individual con- 
trol. The fuel is gas, the boiler being 
equipped with automatic thermostatic 
control, and the radiator flow direct. 
A pilot light burns all the time, light- 
ing the fuel burner when the tempera- 
ture of the water falls below the stand- 
ard set, and the difference of a few 
degrees being sufficient to turn off the 
gas supply, checking the heat, or turn- 
ing it on again as needed. The water 
supply being comparatively small, 
only small pipes are needed and the 
boiler may be set in one of the living 
rooms if necessary, as it takes up but 
very little space. With this installa- 
tion a family may not only regulate 
the temperature of its apartment to 
very narrow limits, but may rest as- 
sured that its fuel bill does not in- 
clude the extravagant overheating of 
another apartment. 
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SIMPLE DEVICE CONSUMES 
SMOKE OF FURNACES 


Acting as a hot-blast draft and also 
as a fuel saver, a smoke-abatement 
device has been employed in an 
eastern factory which may be used in 


A Smoke-Abatement System Which may be Applied 
to Almost Any Furnace 
connection with almost any _ boiler 
plant. Its simplicity and ease of con- 
struction makes it novel. Extended 
from the smokestack, a pipe, one- 
fourth the size of the chimney, is 
directed into the ash pit of the furnace. 
Near its terminus is a fan which draws 
the smoke and gases from the chim- 
ney. On each side of this fan are dam- 
pers, one allowing the introduction of 
air which mixes with the gases, and 
the other regulating the blast. In this 
manner most of the smoke is elimin- 
ated, a hot blast furnished the fire, and 
a certain amount of fuel saved by the 
added combustion of the heated gases. 
Operation of the device is controlled by 
a regulating valve. When the steam 
pressure is at 82 Ib. the action of the 
fan is slowed. When pressure drops 
to 80 Ib. the fan again is started auto- 
matically. The system is not patented 
and may be applied to almost any fur- 

nace. 

@The only house remaining in Lon- 
don surrounded by a moat is occupied 
by the bishop of London. 
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RED-CROSS EMBLEM MISUSE 
CAUSES FEDERAL ACTION 


The arrest of the mayor and city 
clerk of Milwaukee, Wis., by United 
States authorities on the charge of vi- 
olating the Federal statute prohibiting 
the use of the Red-Cross emblem, calls 
attention to a national law which prob- 
ably few persons realize exists. War- 
like atmosphere spreading around the 
world served to bring the Red Cross 
Society into the foreground, and 
simultaneously with this a national 
crusade was begun against the misuse 
of its emblem, the red Geneva cross, 
to which it has the exclusive right by 
law. The arrest of the Milwaukee of- 
ficials was caused by the fact that the 
emblem was used on badges worn by 
city sanitation inspectors. The use of 


the green Geneva cross by municipal 
health officers, physicians, and others 
similarly engaged, is permitted. 


AN AUTOMATIC FLOW 
REGULATOR 


A means for automatically regulat- 
ing the flow of liquids from tanks, 
which has been patented recently, con- 
sists of a T- 
pipe and a tube 
connecting it 
with the sup- 
ply tank. The 
upper end of 
the T-pipe is 
open, exposing 
the incoming 
fluid to atmos- 
pheric pressure, 
and the lower 
end is attached 
by a reducer to 
a vertical tube. The important feature 
of the invention, however, is the ver- 
tical guide mounted at some distance 
from the tank, in which the T-pipe 
and its connections slide up and down, 
the level of the fluid in the tank being 
readily fixed, by moving the T-pipe in 
the guide to such a position that the 
top of the open end marks the level 
desired for the liquid. 
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| a park where a large number of 
boats were used, the manager con- 
structed a device to remove the water 


pleasure boat used in the park at any 
stage of the water. A short distance 
above the long arms are nailed shorter 
arms that extend over 


The Projections on the Lower 
End of the Frame ‘Pick Up 
the Boat and Dump It as the 

Upper Part is Pulled Down 


from the pleasure boats. 
It saves the labor of 
one helper, cuts the 


the bulwarks of the 
boat. 

When a boat comes 
to the landing with wa- 
ter in it—and pleasure 
boats will ship water 
when in constant use 
even with the best of 
care—it is run 
alongside the 


time required by the 
other helper to less than one hour a 
day, and a few dollars represents the 
entire investment for the pier and all. 
The dump consists of a U-shaped 
frame with the free ends extending 
downward into the water. At the 
lower ends of the frame and extending 
away from the pier are nailed arms, 
about 3 ft. long; which are placed low 
enough to extend under the keel of any 


pier and the dump frame is drawn 
back. The boat is thus turned on its 
side above the water level and the water 
within runs out in a very short time 
and with little effort on the part of the 
operator. 

The sides of the frame are made of 
timbers, 4 in. square and 10 ft. long, 
while the top pieces are 6 ft. long and 
2 by 4 in. in size. The short arms are 
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about 1 ft. long and 4 in. wide. The 
long arms are made of 2-in. material, 
6 in. wide and 3 ft. long. The frame is 
attached to the pier with two long- 
wing hinges, such as are used on heavy 
farm gates or doors.—Contributed by 
J. W. Tudor, Homer, Ill. 


Drawing-Board Attachment 


In the illustration is shown a useful 
attachment for the drawing board, con- 
sisting of an adjustable frame, or 

/B 


An Adjustable Drawing Holder Fastened to the 

Drawing Board in Front and Out 
of the Draftsman’s Way 
holder, fastened to the back of the 
board facing the draftsman. On it 
can be tacked such drawings or 
sketches as may be required for con- 
stant reference. 

The holder may be simply a thin 
board with strips, A, fastened to the 
sides, or if desired to have a very light 
holder, it may consist of a frame of two 
pieces, A, rigidly fastened to the cross 
braces B and C. An adjustable cross- 
piece, D, must then be provided so that 


the drawing may be attached to piece 
B or C, on one edge, and to D, on the 
opposite edge. It is, therefore, neces- 
sary to drill several sets of holes, FE, for 
the thumb nuts and screws, F, whicl 
are used to hold the piece D in posi- 
tion. If the sidepieces A are made sui- 
ficiently strong, a slot may be cut in 
each to take the place of the holes I, 
and a wider range of adjustment is thus 
obtained. 

The finished frame should be at- 
tached to the drawing board by means 
of hinges, G, having a bolt and thum) 
nut so as to fasten the attachment at 
any desired angle. 


Air-Hose Reel for a Garage 


The owner of a large garage desired 
to ‘have an air-hose outlet for filling 
tires of automobiles handily arranged 
with the least amount of piping and 
connections, as the one fault of an air 
outfit is that the numerous connections 
cause a continuous drop in pressure 
A successful apparatus was constructed 
as follows: A hose reel was attache:l 
to the ceiling in the center of the room, 
with enough hose to reach any part 
within and out in front to the street. 
The inner end of the hose was con- 
nected to a revolving joint on the end 
of a pipe line run from the air tank iu 
the rear. 

The reel has two drums, one for the 
hose, and the other for a rope provided 
with a counterweight so that the hose 
is reeled up by the weight when re- 
leased from the tire. The end of the 


An Automobile Located in An 


Part of the Room can be Reached with the End of the Air Hose, 


and the Tires Filled from a Pressure Tank at the Rear of the Building 
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hose, having the tire-valve connection, 
is protected so that it can be drawn 
back over the floor without injury. 
The valve is operated by an _ in- 
genious arrangement. A small rope is 
fastened to the valve lever and drawn 
taut across the room the long way. On 
this is run a pulley having a rope drop. 
The drop can be taken along with the 
hose end to where it is used, and when 
connections are made, a pull on the 
drop opens the valve at the tank. The 
slight sag in the rope will run the drop 
back to the center near the reel. 


Cleaning Stick for Machine Spindles 


The usual method of cleaning hollow 
spindles for centers or drills is to use 
waste, frequently wound around some 
handy article such as a file. A better 
and safer method would be to use a 


The Notches Catch the Dirt as It is Loosened 
from the Center Bore 


tapered stick, notched as shown, and 
covered with a layer of felt. As this 
fits the spindle hole closely, a thorough 
job of cleaning is done, and the accumu- 
lated dirt is brushed off into the 
notches, thereby preventing any 
scratching or grinding as often results 
with waste and a file—Contributed by 
John Harger, Honolulu, H. I. 


Valve for a Drinking Fountain 


To reduce the waste of cooled and 
iltered drinking water in a large shop, 
a valve attachment, as shown, was 
made for each fountain. The nicked 
disk A of the valve keeps the overflow 
bowl cleansed at all times without an 
extravagant waste of water and, be- 
sides, keeps the water in circulation 
through the cooling coils. The threads 
were turned off from the stem B, out 
of the bonnet, to allow the insertion of 
a coiled spring, C, made of No. 14 
gauge brass wire. The long lever with 
the ring at its end will be found valua- 
ble by the workman passing through 
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the shop with his hands full of tools, as 
the valve can be raised by engaging the 


A Valve Operated with a Spring and a Long Lever 
for Use on a Fountain 

ring in almost any manner without ne- 
cessitating loss of time in dropping or 
placing the burden to grasp a valve or 
hand lever.—Contributed by F. W. 
Bently, Milwaukee, Wis. 


Combination Blacksmith Tongs for 
Round or Square Work 


These tongs will hold securely 
round, square, tapered, and irregular- 
shaped stock, in sizes from a needle up 
to the full jaw opening. As shown in 
Fig. 1, the upper jaw is made with a 
V-shaped slot, while the lower jaw is 
shaped to fit into this slot, with the 


Fig.2 


Round Stock of Any Size within the Capacity of 
the Tongs is Held Rigidly in the Jaws 
inner end rounded off. Figure 2 shows 
the jaws gripping a large piece of 
round material.—Contributed by Wm. 
A. Robinson, Waynesboro, Pa. 
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POPULAR 
Fuel Gauge for Motorcycles 


A fuel gauge for a motorcycle can be 
easily made from a piece of stiff wire 
and acork. A small hole, large enough 

for the wire to pass 
through, is drilled in the 
filler cap, and after put- 
ting the wire in the hole 
the cork is stuck on the 
lower end. The cap is 
put on the can with the 
cork float inside and the 
wire pushed down until 
the cork end touches the 
bottom. Cut the wire off 
just above the cap and 
bend the end over so that it will not 
drop out when the cap is removed. 
Fasten a small piece of brass on the 
cap to turn over the end of the wire 
to keep the float down when not in 
use.—Contributed by Abner B. Shaw, 
N. Dartmouth, Mass. 


To Duplicate the Contour of Molding 


A simple tool for use in the building 
and interior-decorating trades for du- 
plicating molding without removing it 
from the wall is shown in the illustra- 
tion. It consists of fine steel strips held 
together with a yoke of brass, having a 
screw at one end to clamp the strips 
after the impression is taken. The 
strips are 314 in. long, ;; in. wide, and 
about yy in. thick. Enough of these 
strips are put to- 
gether to make 
the tool about 4 
in. long. 

To use, simply 
loosen the screw 
in the end, al- 
_—silowing the strips 

] to slide free, then 

place the device 

against the mold- 
ing and push each strip with a penknife 
or other keen-edged instrument until 
it touches the molding. After all the 
molding surface has been covered close- 
ly, tighten with the screw in the end, 
and an impression of the molding will 
be had, as accurate as could be desired. 


MECHANICS 


If the screw is tightened sufficiently, 
the tool can be carried in the pocket for 
an indefinite length of time.—Contril)- 
uted by Fred M. Griswold, New York 
City. 


Saving Time with a Greenhouse 
Watering System 


In using a gasoline engine to pump 
water through a system of piping for a 
greenhouse, 15 gal. of water were dis- 
charged per minute. The gravity tank 
on the same system would deliver only 
8 gal. per minute. I decided that a 
great deal of time could be saved, ii 
water were taken directly from the 
pump and the tank entirely cut out. 

To do this, the water must be taken 
care of in some way while changing 
the hose from one faucet to another. 
This was done by running a branch 
pipe line over the well and attaching 
an old 2-in. steam blow-off valve on the 
end of it. A pressure gauge was put 
in near the pump, and this registered 50) 
Ib. while the pump drove the 15 gal. 
per minute directly through the hose 
in the greenhouses. Just enough 
weight was placed on the arm of the 
blow-off valve to keep it closed at 50- 
Ib. pressure. As soon as the water in 
the greenhouses is shut off, the pres- 
sure rises, and the valve opens and 
takes care of the water.—Contributed 
by Bert H. Stanley, Portage, Wash. 


Graphite Used on Automobile Spark 
Plugs 


A very annoying accident, and a dil- 
ficult one to repair, is that of twisting 
off the base of a spark plug in trying to 
remove it from the cylinder head. \ 
simple and sure preventive is to make 
it a rule to coat the threads of the 
spark plug and cylinder head with 
powdered graphite before screwing the 
two together. The graphite not only 
facilitates the removal of the plug, but 
also makes a better joint, permitting 
greater compression and holding it 
longer.—Contributed by D. C. Gatft, 
Knoxville, Tenn. 
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In the construction of complicated 
machine parts much needless work can 
frequently be prevented in the pattern 
shop, foundry, and machine shop if the 
draftsman is acquainted with the vari- 
ous processes necessary to build the 
machine, from the making of the pat- 
tern to the machining of the casting. 
The simplest machine parts are often 
drawn so that considerable core work 
is necessary, where, if a little fore- 
thought had been used, and the draw- 
ing but slightly changed, a simple core- 
less pattern might have answered just 
as well. The water-jacketed cylinder, 
Fig. 1, has been so designed that the 
patterns and foundry operations are as 
simple as could be hoped for in such a 
large casting. Had the designer—pos- 
sibly for some unimportant reason— 
put the side bosses of the cylinder at 
an angle of 45° instead of on the center 
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End and Front Views of a Water-Jacketed Cylinder, 
with Sections Showing Water Spac: 


line, considerable work would have 
been added in all departments having 
to do with its manufacture. Tap holes 
are frequently added which, though 
they do not increase the value of the 
completed machine, may materially re- 
duce the cost of production. 

The external appearance of the com- 
pleted pattern and core prints, for the 
water-jacketed cylinder, is shown in 
Fig. 2. The parting line passes through 
the center of the cylinder, perpendicu- 
lar to the base In this way, the sim- 
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plest construction is made possible, as 
every part will draw. If the parting 


had been made through the cylinder 
center, but at right angles to the one 


External Appearance of the Finished Cylinder 
Pattern with All Core Prints Attached 


shown, it would have been necessary to 
make at least two additional core boxes 
besides complicating the construction 
of the pattern. In large work, the 
smaller parts are usually made loose so 
they will remain in the sand when 
drawing the main parts. This is the 
best construction, as the small, irregu- 
lar parts can then be drawn out care- ' 
fully, without breaking the mold; such : 
pieces are shown at A, B, and C, Fig. 2. 


Core-Box Form for the Cylinder-Base Extension 
with Loose Side to Separate Core from the Box 


In small patterns, the draft can be 
very slight, sometimes even ignored en- 
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tirely, due to the clearance between 
pattern and mold caused by the mold- 
er’s rapping. In large pieces, such 


LOOSE PIECE” | 


Core Box for Forming ‘Water Pocket and Cylinder 
Breast, with Loose Pieces Necessary for 
Molding Tap-Hole Cores 
clearance cannot be produced. It is 
therefore necessary to check up this 
draft on long surfaces which are at 
right angles to the parting line. The 
pattern, Fig. 2, should have draft on 
the end faces of the footpiece, on the 
cylinder heads, on the top and bottom 
faces of the cylinder, and even on the 
ends of the main cylinder core, if this 

be of considerable diameter. 


Skeleton Core 
Box to Make a 
Core to Shape 
the Inside Wall 
of the Cylinder 


From Fig. 1 it can be seen that the 
core necessary to form the interior of 
the cylinder footpiece connects to the 
water jacket at only two places. It is 
therefore necessary to provide a core 
print, D, Fig. 2, sufficiently long to bal- 
ance the part extending into the foot. 
The core box for this is shown in Fig. 
3, and consists of a four-sided box form. 
The side E, with the bosses and core 
prints attached to it, should be made 
loose; the box can then be withdrawn 
from the core without the necessity of 
turning it over. The core prints cor- 
respond to the cores forming the 3-in. 
pipe tap holes in the water jacket. 

The core box for the water jacket is 
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the most difficult to make and requires 
the greatest care, for should this core 
shift, the thickness of the cylinder wall 
would be changed. The main anchor- 
age is provided by that part of the core 
which occupies the space formed by the 
prints F, Fig. 2. These should be oj 
sufficient length so the core will bal- 
ance that part of it which forms the 
cylinder breast, shown in Fig. 1. The 
core box itself, Fig. 4, consists of a 
built-up stave cylinder, G, correspond- 
ing in diameter and length to the out- 
side surface of the inside cylinder wal! 
The flanges H form a circle correspond- 
ing to the inside diameter of the outer 
wall. The loose piece I, doweled in 


place, contains the round sections J, 


CORE Box For 
FOUNDATION BOLT 
Fic.6 
A Core Box to Form the Core to Make the 
Foundation Bolt Hole 
which form the core holes for the bot- 
tom pipe taps. The loose piece kh, also 
doweled in place, forms the core for the 
side taps... At the end L is formed that 
part of the core corresponding to the 
breast, and space shaped by prints I. 
The various parts of the box are held 
together by the two bottom cross- 
pieces M. 

The core forming the inside cylinder 
wall is made in halves and pasted to- 


The Cylinder- 
Port Core Box 
Formed of Pieces, 
Loose or 
Fastened Together, 
Fic.7 as Desired 


gether. Its core box, Fig. 5, is a sim- 
ple affair, consisting of two half-circle 
end pieces, N—corresponding to the 
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evlinder diameter O, Fig. 1, with stock 
allowed for machining—and an inter- 
mediate section, P, Fig. 5, all fastened 
together by cross strips, Q. The open- 
ing in P corresponds to the cylinder- 
head opening R, Fig. 1, with stock 
allowed for machining. Sufficient 
length of core prints outside of the 
cylinder heads should be allowed for, 
so as to overcome the floating tend- 
ency of the core, due to the large extent 
of surface. 

Figures 6 and 7 represent the core 
boxes for the foundation holes and port 
cores, and are of such simple construc- 
tion that they require no special ex- 
planation. 


Emergency Repair for a Rifle Sight 


Just when I needed my rifle most I 
found the bead broken off the front 
sight, and not having time to order a 
new one, | made a bead which has 
proven satisfactory in every respect. 

The broken sight was removed and 
the edge filed smooth, whereupon the 
top was slotted with a sharp chisel 
and the sides turned out to form a Y- 
shaped piece. In the groove thus 
formed a piece of brass wire, slightly 
larger in diameter than the required 
head, was soldered. The surplus ends 
of the wire and the solder were re- 
moved, and the bead ends polished. 
To check the height of the sight, fasten 
the gun securely and set up a target 
some known distance away. Fire the 
gun and adjust the rear sight until the 
sights target properly. 

The brass bead proved to be better 
than the one it replacéd, as it does not 
rust and will take a polish that makes 
it more visible in a weak light.—Con- 
tributed by C. F. Heizer, Falfurrias, 
Texas. 


Chart for a Life-Saving Station 


A life-saving station on the coast car- 
ries a crew of 16 men, and these men 
in turn patrol the beach every night. 


Formerly there was a straight ordinary 


list of the men’s names written and 
posted. With this list a man could 
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figure when it was his turn to patrol, 
but this caused some trouble. 
One of the men originated the dial 


25 | 24 
The Dial is Set the First of Each Month and 
Designates Each Man’s Patrol Nights 

shown in the illustration which has 
every man’s name on it. This auto- 
matically indicates ‘to a man when it 
is his turn to patrol the beach.—Con- 
tributed by Wm. J. Kelly, Jersey City, 
New Jersey. 


Slotting Tool for the Shaper 


The intervening metal between two 
holes is difficult to remove without a 
slotting machine, but a very accurate 
job was accom- 
plished on a few 
machine parts 
with the use = 


of a shaper 

equipped with 

the tool illus- | 8 

trated. The body 


machine _ steel 
and caseéhard- 
ened, one end 
being drilled and 
slotted, and a clamping screw securely 
held the cutting tool B in place. The 
latter was turned in a lathe, using a 
good grade of tool steel, then it was 
tapered, as shown, to give it the proper 
clearance —Contributed by A. Dane, 
Pottstown, Pa. 


A was made of 
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Pumping Water from a Distance 


Considerable time and labor can fre- 
quently be saved if, in supplying water 
from a well or spring, the pump is 
placed in a conven- 

ient spot near or at 
the place where it 
is to be used. It 

is necessary in 
figuring on 

such a lo- 


cation 

to determine the 

probable lift of the pump. Ina 
perfect vacuum, a column of water can 
be lifted 34 ft. at sea level, but as it is 
impossible to create such a vacuum in 
a pump barrel, a smaller lift must al- 
ways be figured on, a good lift being 
about 24 ft. In such a lift must be in- 
cluded the so-called friction head. This 
will cut down the actual height the wa- 
ter can be raised, depending on the size 
and length of the pipe, and the number 
of bends and fittings. A small pipe and 
numerous fittings can cause sufficient 
friction to cut down the available lift 
to practically nothing where, if a 
straight line of large pipe were substi- 
tuted, a considerable lift might be ob- 
tained. It is necessary to have all con- 
nections tight, for if air enters, the 
vacuum of the pump will be spoiled, 
and its operation interfered with. Every 
pump suction line should be provided 
with a foot valve near the extreme end, 
to prevent the water from leaving the 
line when once drawn into it. For 
short, straight lengths, a foot valve may 
be dispensed with, but in longer lines, 
especially those over 20 ft., the pump 
cannot be operated without a foot valve 
close to the bottom of the suction line. 
—Contributed by Wm. J. Barkley, Chi- 
cago, Il. 
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Figuring Sizes of Reamer Drills 


Reduce the reamer size to eighths 
and multiply the numerator by the de- 
nominator, which gives the numerator 
in sixty-fourths. Subtract one from 
the numerator, and it gives the reamer- 
drill size. A drill for a 34-in. reamer 
would be figured as follows: %4 = § 
and 6X8= #3 — = 44 in., the 
reamer-drill size. 


When the reamer size is 


A Check Valve is 
Placed at the Foot of 
the Line to Hold the 

Water in the Pipe 


SPRING _ 


FOOT VALVE 


teenths, just multiply the numerator by 
4, which gives the numerator in sixty- 


fourths, less gy, which gives the 
reamer-drill size. Thus a 7%-in. reamer 
equals 7 X 4= @¢— ok or @} in. the 
reamer-drill size. — Contributed by 
Wm. J. Kittle, Pearl River, N. Y. 


Safety Collar for Watch Stems 


A simple manner to protect a watch 
from dropping out of the pocket where 
it is carried is shown in the sketch. 

About a_ shop 
where a_ person 
is continuously 
stooping in the 
performance of 
work, the watch 
often drops out 
of the pocket 
and, if held with 

a chain, it is liable to strike against 
something which may result in a dam- 
age that will be of considerable ex- 
pense to the wearer. 

A small rubber washer is slipped 


six 
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over the stem just below the chain ring 
and prevents the watch, by its own 
weight, from slipping out of the pocket 
by engaging the surface of the cloth. 
The washer can be cut from rubber of 
almost any kind and drawn into the 
cupped shape by the application of 
heat to its center. The arrangement 
is a trifle unsightly, but as it is worn 
only about a shop, it is worth while in 
the saving of many crystals and other 
damage to a valuable watch. 


Weighing Insulated Wire to 
Determine Length 


A storekeeper in an electrical con- 
cern was expected to supply the work- 
men with coils of wire approximately 
100 ft. long. As there was no measur- 
ing machine, the following method was 
used to deal out 100-ft. lengths from 
the large coil. A large coil was first 
weighed, then 100 ft. of the wire was 
measured out with a tape and the coil 
again weighed. It was thus found that 
the 100-ft. piece weighed 4% Ib. By 
setting the large coil on the scale plat- 
form and placing the balance back 44%4 
Ib. for each 100 ft., the balance would 
drop when the right amount in length 
was taken from the coil—Contributed 
by R. E. Coram, Lynn, Mass. 


A Pasteboard for Labels 


Gum tragacanth is extensively used 
for labeling, as it makes a clean paste, 
which also allows the labels to be easily 
removed if the object is placed in wa- 
ter for a short time. This is a decided 
advantage in establishments where bot- 
tles, etc., are frequently labeled. 

The pasteboard shown is a very con- 
venient article to use in connection 
with this paste. A piece of board is fit- 
ted with a square tray to hold the paste 
which is filled in level with the top. 
Then a piece of cheesecloth is spread 
over it and held by a frame fitting tight- 
ly around the outside of the tray. 

_ The part on which the labels are kept 
is built up level with the tray top. The 
labels are drawn across the cheesecloth 
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with slight pressure, which causes 
enough paste to stick to them so that 


CHEESE CLOTH 
LABELS 


Applying Adhesive to Labels with the Use of a 
asteboard Prepared with Tragacanth 


they can be applied to the surface as 
required. 


Individual Tap Holders 


Where a number of taps of different 
sizes are used I found that changing 
the taps in the holder not only con- 
sumed considerable time but was very 
annoying besides. To overcome this 
difficulty I made a holder for each tap. 
A pattern was made of a piece of white 
pine, and from it I had a dozen cast- 
ings made in gray iron at a slight cost. 
The ends were bored and tapped to ad- 
mit a 4-in. bolt of small diameter—one 
at each end. The heads were cut off 
and the ends filed round. A hole was 
drilled into the body of the casting at 
right angles to the line of the bolts. 
This hole was of the same size as for 


Individual Holders for Taps Where a Number of 
hem are in Use from Time to Time 


the tap used. Each holder was drilled 
for its tap. The tap is held rigid by 
screwing the bolts up against the 
square end.—Contributed by Jas. A. 
Hart, Philadelphia, Pa. 


(Paint spruce siding, first coat, with 
white lead, thinned with raw linseed 
oil and a small portion of benzol, using 
very little driers. 
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Coal Bin Provided with Inclined Chute 


To make a coal bin so that the con- 
tents will not run out on the floor every 
time some of it is taken out, an 1n- 


The Slanting Board Provides an Easy Access to the 
oal and Keeps It from Falling Out 


clined board should be fastened in the 
bin, as shown. This board must be so 
long that, when its upper end is fas- 
tened about 15 in. above the bottom of 
the box, the lower end will be about 6 
in. from the back and above the bot- 
tom. This slant is just sufficient to al- 
low the coal to drop down without hav- 
ing a tendency to roll out of the door 
at the front. The bottom of the bin is 
extended out in front of the door to per- 
mit easier shoveling of the coal. The 
cover may be just a plain hinged board, 
to keep the dust from passing out every 
time the coal pile settles slightly —Con- 
tributed by L. E. Turner, New York 
City, N. Y. . 


Holding a Loose Wrist Pin in Place 


Having occasion to repair a gasoline 
motor on an automobile, it was found 
that a loose wrist pin had slipped end- 
ways and scored 
the wall of the 
cylinder. To 
hold the pin in 
place a slot, 4 
in. wide and 14 
in. deep, was 
milled on each 
end of the pin, a groove cut in the 
piston, and an ordinary piston ring in- 


serted as shown. This not only pre- 
vented the pin from touching the 
cylinder walls, but it also gave better 
compression. 


An Automatic Siphon 


A simple and interesting siphon 
which is entirely automatic in action 
and differs from the ordinary type only 
in that the shorter branch has a bell- 
like enlargement at the end, is shown in 
the illustration. To start the siphon the 
end of the longer arm is stopped with 
the finger, whereupon the other branch 
is immersed in the liquid until the en- 
larged part is below the surface. When 
the finger is removed from the end of 
the longer branch, the liquid, which 
could not enter 
the enlarged part 
on account of the 
air pressure in 
the siphon, sud- 
denly rushes up 
in the siphon to 
seek its level, 
and a small 
quantity is by 
the momentum 
carried up into 
the smaller part 
and over the 
bend, and the siphon begins to work. 

It stands to reason that the bend of 
the siphon cannot be very high above 
the surface of the liquid, but in the 
laboratory the device can be used to 
advantage in a number of cases, espe- 
cially when it is desired to draw off the 
clear part of a solution from a precipi- 
tate, because the wide mouth of the 
shorter branch can be brought very 
close to the precipitate without disturb- 
ing it, as the suction is very slight. 


Singletrees Kept Parallel with Evener 
by a Spring 


Singletrees attached to eveners on 
double-span rigs have a tendency, when 
worn loose, to swing back into the 
wagon wheels, causing considerable 
annoyance. This may be prevented if 
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an ordinary coiled screen-door spring 
is attached with screw eyes to the in- 
ner ends of each singletree. This not 
only tends to keep them parallel with 
the evener, but also prevents the reins 
from slipping under them while driv- 
ing—Contributed by G. H. Holter, 
Jasper, Minn. 


Casting Oil Grooves in Babbitted 
Bearing 


One of the simplest means of casting 
oil grooves in a bearing when bab- 
bitting it, is to wind several turns of 
string around the mandrel or shaft. 
This will form small spiral grooves in 
which the oil can freely move, and, be- 
ing well distributed, will tend to keep 
the bearing cool and provide a good 
lubrication.—Contributed by H. Walk- 
er, Corvallis, Ore. 


Tool for Cutting Long Keyways 


The illustration shows a reliable and 
simple keyway cutter which overcame 
the troublesome chattering of an ordi- 
nary forged tool. The rod A may be 
made of cold-rolled steel, of a diameter 
sufficiently small to admit it and the 
projecting end of the tool B into the 
place to be keywayed. One end of the 
rod A is slotted to receive the cutting 
tool B, allowing for sufficient end clear- 
ance so it may freely swing back and 
forth around a pivot pin, C, thereby 
preventing injury to the cutting edge 
on the return stroke. The tool need 
extend out of the rod only far enough 
to allow it to cut to the required depth, 
without having the rod A scrape on 
the bottom of the shaft hole. The other 
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An Oscillating Cutter in a Bar to Provide Clearance 
for the Edge on the Back Stroke 


\ 
\ 


end of the rod is threaded to fit a lock 
nut, D, and a tool-post nut, E, thus 
clamping it securely in position. 


Carrying Box for Oils on Delivery 
Wagon 
To prevent the sugar and other gro- 


ceries from being flavored with kero-. 
sene, a grocer has attached an addition 


The Oilcans Placed in the Box Beneath cannot 
Contaminate Articles in the Upper Part 


to the delivery wagon which might be 
adopted by grocers in general. 

The sketch shows the simple box 
fixture, which is fastened permanently 
underneath the box of the wagon, and 
in which are carried the oils and gaso- 
line, while ordinary articles are kept 
above, and therefore are not contami- 
nated by contact or exposed to the dis- 
agreeable odors. While this may seem 
crude, it is a fine example of simplicity 
and effectiveness with a minimum of 
expense.—Contributed by T. B. Lam- 
bert, Chicago. 


Drawing Safe to Building with 
Elevator 


In placing a heavy safe on the tenth 
floor of an office building, one elevator 
was used to haul it from the truck on 
the other elevator. A wire cable was 
wound around the safe and over a pul- 
ley at the base of the elevator shaft; 
and when the car was started, the safe 
was pulled in from the street and onto 
the other car. It was then slowly 
raised to the floor desired.—Contrib- 


uted by L. T. Ward, Des Moines, Iowa. 
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Automatic Valve Grinding for 
Automobiles 


This device does away with the slow 
and tiresome grinding of valves by the 
use of screwdrivers. Procure a suita- 
ble-sized rod 
that will fit into 
the socket of an 
automatic hand 
drill. Slot this at 
the bottom for a 
rod, %4 in. long, 
1% in. wide, and 
zig in. thick, and 
fasten this to the socket rod. The re- 
ciprocating action of the handle gives 
the valve the necessary rotary motion 
to produce grinding.—Contributed by 
P. D. Merrill, Chicago, 


Handle for Starting Split Rivets 


This very handy tool is made of 
sheet metal with two slots cut in one 


end, forming C 


three tongues, 
the middle one 

being as wide as the space between the 
rivet points. The tack is inserted in 
the tongues in the manner shown, and 
is then ready to be driven.—Contribu- 
ted by Everett V. Hoar, Bowmanville, 
Massachusetts. 


Laying Out New Keyways 


A simple method of accurately lay- 
ing out a keyway on a shaft at some 
other place than it originally occupied 
is the following: Plug up the old key- 
way with wood or lead, and then face 


New CENTER LINE 


ORIGINAL CENTER LINE 
The Old Keyway Filled and Its Center Line Used 
to Locate the New Keyway 
it down to correspond with the sur- 
face of the shaft. Get the exact length 
of the shaft circumference with a 
squared strip of paper, starting from 


a center line marked on the plugged 
keyway. One end of the paper can 
then be cut off to a length having the 
same ratio to the entire strip that the 
angular distance between the centers 
of the old and new keyways has to 
360. For example, since 14, 
one-half of the length is used for a dis- 
tance of 180 deg.; since 4% = 4, 
one-fourth of the length, for 90 deg., 
etc. The new keyway can then be laid 
out with its center line corresponding 
to the end of the paper.—Contributed 
by J. B. Murphy, Plainfield, N. J. 


Tub Attachment for a Vacuum 
Clothes Washer 


One of the best ways to wash heavy 
clothes or blankets is by pounding 
with an old-fashioned wood pounder, 
or with one of the vacuum washers. A 
barrel is best to use in connection with 
these washers, to prevent the spatter- 
ing of the suds, but it is very unhandy 
while wringing the clothes. As the 
barrel I had leaked, it was sawed in 
two just below the second or third 
hoop from the bottom. A piece of old 
rubber belting was nailed around the 
barrel near the bottom to make it fit 
snugly inside the top of the tub, which 
prevented any water from getting out 
on the floor. 

When the pounding was finished the 
barrel was removed from the tub and 
the wringer put on in the regular way. 
The tub should be set on a low bench 
to be handy. A barrel and tub of the 
right size should be selected for this 
combination.—Contributed by Monroe 
R. Jenkins, Red Creek, N. Y. 


Depth Determined by the Turns 
of a Bit 


Carpenters using a full set of auger 
bits will find it very handy to mark 
them for depth gauges in this manner: 
Commence to count the turns when the 
bit begins to remove the stock, and not 
when the parting lip marks the outside, 
for boring just 1 in. deep. Mark this 
number on the shank with a steel 
stamp. 
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An Electric Door Lock 


By ARTHUR MOORE 


The door lock consists of an elec- 
tromagnet that can be energized from 
one or more points by simply pressing 
an ordinary push button, connected in 
series with the winding of the electro- 
magnet and the source of electrical 
energy, which may be a battery or 
bell-ringing transformer. When the 
armature is drawn up by the magnet 
it permits the latch of the lock to move 
back into the housing of the lock and 
away from in front of the latch on the 
door. 

The housing, or case, of the lock is 
made from 14-in, sheet brass, as shown 
in Fig. 1. The dimensions given are 
all inside, and in bending the projec- 
tions A and B back at right angles to 
the sides, care should be taken to make 
them exact for length. A cut, 4% in. 


The Lock Housing for the Electromagnets and the 
Jamb Plate for the Door 

deep, is made in each corner, as shown 

at C, so that the outer surface of the 

two projections A and B will be flush 

with the edge of the lower portion of 

the housing. 

The dimensions of the jamb plate, 
also made of brass, are given in Fig. 2. 
Two slots, D, are sawed in this piece, 
as shown, and two holes, EF, are drilled 
and countersunk for good-sized wood 
screws to fasten it to the jamb. Bend 
the portion F down at right angles to 
the remainder of the plate along the 
dotted line, to make it appear as 
shown in Fig. 3. 

The piece shown in Fig. 1 is riveted 
to the jamb plate, as shown in Fig. 4. 
Two rivets are placed in each of the 
projections A and B, and two or more 
through the projection F, Fig. 3, and 
the bottom of the housing. The edge 
of this bottom is filed off. as shown 


at G. 


Cut two pieces of sheet brass, 1% in. 
thick, in the shape shown by the 
shaded portion H, Fig. 5. Solder, or 


The Completed Housing 
and the Inside of the Case 
with the Latch Removed 


rivet, these two pieces in the corners 
J and K, Fig. 4. Cut two pieces of 
brass to the shape shown by L, Fig. 
5. These two pieces are filed down 
just a little, so that they will be 
thinner than the pieces H, and then 
fastened to the sides of the housing 
by means of small rivets, or screws, 
countersunk in the inside surface of 
the pieces. These triggers should be 
perfectly free to turn on the rivets, or 
screws, holding them. The latch M, 
Fig. 6, is made of a piece of cast brass. 
The back side of the completed latch 
is shown in Fig. 7. A notch, N, is cut 
in the back side to a depth represented 
by the dotted line in Fig. 6. Drill two 
holes, O, in the sides of the latch to 
be used in mounting it in the housing. 


4 


1 
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Fic.8 
Dimensions and Position of the Latch in the Lock 
Together with Details of the Armature 


Two lugs, P and Q, are provided on 
the ends so that they will fit into the 
depression R, Fig. 5, in the triggers 
L. Provide a coil spring to be 
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mounted on the small steel shaft that is 
to support the latch, and coil it up so 
that it will tend to hold the latch in 
the position shown in Fig. 6, when one 
protruding end rests against the latch 
iw 


| 


Hho"-4 As the Lock Appears with the Cover 
Removed, and Details of the 
Fig Spring Plunger 


and the other against the bottom of 
the housing. 

A small soft-iron armature is made, 
as shown in Fig. 8, and mounted as 
shown in Fig. 5. A light coil spring 
is mounted on the shaft supporting 
this armature so that it will be held 
away from the cores of the magnets 
and against the stop S, Fig. 5. 

A top view of the completed lock is 
shown in Fig. 9, in which the dimen- 
sions of the electromagnets are given. 
The piece T, which is made of soft 
iron, forms the end of the case for the 
lock, and is fastened in place with 
screws, as shown. The soft-iron cores 
of the electromagnet are riveted to 
the piece T. The spools are wound 
full of No. 24 gauge insulated wire, 
and the ends are brought out to two 
insulated terminals, U and V. The 
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dimensions for the top of the lock are 
given in Fig. 10. This part is fastened 
in place with four small screws. 

A spring plunger is made as shown 
in Fig. 11. The object of this plunger 
is to force the door open when the lock 
is operated. The plunger W fits into 
the tube X. A spiral spring tends to 
force the plunger out of the tube, but 
as the lower end of the plunger is 
riveted down around the edge, after 
being put in place in the tube, it can- 
not come out entirely. This plunger 
is mounted in the edge of the door 
jamb so that the door pushes the 
plunger W into the tube X when it 
closes. The electric lock, of course, 
holds the door closed, but upon touch- 
ing a button the door will be forced 
partly open by the spring. 


Molding-Cutting Attachment for Lathe 


It sometimes occurs that a special 
shape of wood molding is desired, 
which is either hard to get or can be 
had only after a long wait. To avoid 
such trouble, an ordinary high-speed 
lathe may be fitted up with a simple at- 
tachment to do the work satisfactorily. 
A special cutter is shown in Fig. 1, 
driven by the lathe headstock and the 
guide frame attached to the lathe bed. 
The cutter head, Fig. 2, consists of a 
body, A, to which are attached two tool- 
steel cutters, B, one on each side, by 
means of two cap screws, which have 
been machined to the desired shape and 
slotted for adjustment and wear. The 
body A consists of a rectangular piece 
of machine steel, turned at one end to 
fit the tapered center hole in the head- 
stock shaft. The other end is drilled 
and countersunk for the tailstock cen- 
ter. The frame, forming the bed of the 
attachment, consists of a rectangular 
box of the proper height, so that the 
stock will be cut to the required depth 
when guided along the top board C, 
Fig. 1. The two guide strips D are 
spaced a distance apart corresponding 
to the width of the molding stock. The 
cross strips, or tension pieces, E are 
attached to the strips F, which, in turn, 
are fastened—at one end only—to the 
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guides D. This arrangement permits 
the strips to spring up when forced 
from underneath. It should be made so 
it will exert a slight tension or down- 
ward pressure on the molding’ stock at 
all times, thereby preventing chattering 
which would result—due to variations 
in thickness of the stock—if the strips 
were rigidly attached, corresponding to 
one set height. The three-sided box, 
shown in Fig. 3, is the guard for the cut- 
ter head. It is screwed to the bed 
frame, as shown by the dotted outline 
in Fig. 1, by four braces, G. When 
ready for operation, the box frame is 
securely attached to the lathe bed, then 
the cutter head is put in place, and the 
tailstock brought up, so its center will 
guide the outer end of the cutter head. 
lf at any time it is necessary to regrind 
the cutters or examine them while on 
the lathe, the tailstock can be drawn 
back, and the entire cutter head taken 
out—without first removing the frame. 
The direction of rotation being as indi- 
cated in Fig. 1, the stock should be fed 
in from the near side of the lathe, so 
the cutters will have a tendency to 


Cutter Attachment for a Speed Lathe to Make 
Duplicate Pieces of Molding for Matching Work 


push the stock out instead of drawing it 


in.—Contributed 


by D. D. 
Hempstead, N. Y. 


Gurnee, 


A Varying Counterbalance Weight 


It is almost impossible to raise a 
heavy cellar door, or the top of a table 
similar to the one shown in 
the sketch, without having 
some form of counterbal- 
ance. In the majority 
of cases the action 


The Weights, being 
Stopped at Various 
Places, Adjust 

the Counter- 
balance 

as It is 

Needed 


of this weight is very different for vari- 
ous positions of the object being lifted, 
and the results are far from satisfac- 
tory. It can be easily seen from the 
sketch that an unchanged weight will 
produce a greater and greater effect 
upon the table top as the top moves 
toward its vertical position. If the 
weight is adjusted so that it balances 
the weight of the table top when the 
top is horizontal, it will be a great deal 
too heavy for a balance when the top 
nears its vertical position. The arrange- 
ment shown overcomes this difficulty 
to a great extent by dividing the coun- 
terweight into sections and allowing 
the different sections in turn, from the 
top down, to rest upon the projections 
in the housing for the weights as the 
cord carrying them moves downward. 
The total weight, as shown, is divided 
into four parts, and the three upper 
parts come to rest at different positions 
Each of the three lower weights should 
be provided with projecting pins, 
shown at A, two on each of the opposite 
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sides and near the corners so that the 
weights will always travel in the center 
of the housing. The projections upon 
which the weights are to rest do not 
extend entirely across the sides of the 
housing, and sufficient space is allowed 
at each end for the guiding pins to pass. 
The position of the various supports 
are determined experimentally, and the 
weights may be so adjusted that the 
object being lifted will come to rest 
at almost any point in its complete 
travel. 


Jig for Forming Gear-Pattern Teeth 


In making wooden teeth for gear 
patterns, the method frequently used is 
to mark out the required shape on 


END TEMPLATE 


ss BLOCK 


4 


The Ends of the Jig Guide the Plane and Are the 


xact Shape of the Tooth 


blank blocks of suitable size, which are 
then gripped in a vise and planed down 
to the outline. Unless great care is 
taken, the teeth will not all be the same 
shape. By means of the simple jig il- 
lustrated, the teeth can be cut exactly 
to the correct form, with a great saving 
of time and requiring less skill. 

Two blocks of hard wood, about 1 in. 
thick, are squared up and marked for 
the tooth outline, after which they 
should be cut out, filed, and sandpa- 
pered to the exact size. <A base is pro- 
vided, consisting of a board sufficiently 
long to allow several inches of clear- 
ance between each end of the tooth 
blanks and the jig templates, when 
these are fastened in position as shown. 
The plane to be used and the size of 
the jig should be such that neither end 
of the plane will leave the templates 
in finishing the gear tooth. The tem- 
plates are fastened to the ends of the 
base block; the teeth blanks are se- 
cured to the base by means of a screw 
and nails. The jig can be held in a vise 
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when ready for use. In using the plane, 
the protruding cutting edge should be 
gradually withdrawn, so that, when the 
plane bottom runs on the jig templates, 
no cut can be taken. The accuracy of 
the work can be determined by placing 
a thin steel straightedge across the tem- 
plates. 

This jig can be used for bevel-gear 
teeth as well as for spur gears. In this 
case it would be necessary to have the 
templates correspondingly larger or 
smaller, as determined from a drawing 
layout of the gear. In cutting the 
teeth, they should all be set and held in 
place against a buttress block to make 
them uniform.—Contributed by Joe V. 
Romig. 


To Prevent Headaches Resulting from 
Handling Dynamite 


In handling dynamite, if one wears 
a pair of canvas gloves, he will 
escape the otherwise resultant head- 
ache. It is not the fumes nor the con- 
cussion that causes the headache, but 
the penetration of the dynamite into 
the system. In using the explosive, one 
should always wear gloves and re- 
frain from putting the hands to the 
face—Contributed by Alvah H. Pul- 
ver, Sodus, N. Y. 


Double-Lipped Pouring Ladle 


It quite frequently occurs that, in 
order to produce the best work in pour- 
ing molds or babbitting shafts, it is 
necessary to have two ladles operating 
at the same time. With the two-lipped 
ladle shown in the illustration, one man 
can do the work alone. It is only 
necessary to have the twc pouring 


Two-Lipped Ladle to Pour Metal into Two Gates 
at the Same Time 

holes the same distance apart as the 

ladle lips.—Contributed by J. W. Lad- 

low, Globe, Ariz. 


Making Reamer Cut Oversize 


The size of hole that a reamer will 
cut may be increased by placing a 
piece of small round rod in one of the 
reamer flutes. The size cut will de- 
pend on the diameter of the rod, which 
should fit securely in the flute, at the 
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Small Rod in the Flute of a Reamer to Make it Cut 
Oversize 


same time preventing the teeth on the 
rod side from cutting.—Contributed 
by J. J. Kolar, Maywood, II. 


Aid to Light a Heating Stove 


Finding it difficult to light a fire in 
my heating stove, which has a circular 
front draft near the bottom, I made a 
supporting iron for the solid fuel, as 
shown in the sketch. This holds up 
the larger sticks of wood, allowing the 
paper to burn until it ignites the fuel, 
and gives a quicker fire with less 


A Support to Keep the Weight of the Fuel from 
the Paper While Starting a Fire 


bother than any other arrangement I 
have tried—Contributed by Geo. B. 
Weaver, Sandpoint, Idaho. 


To Prevent Wall Showing between 
Butted Wall Paper 


In hanging oatmeal or any plain 
paper where it is necessary to butt 
the edges of the paper, the white wall 
is liable to show a little in places. To 
overcome this, procure a_ colored 
crayon the same tint as the paper and 
line the wall. Neither the edges of 
the paper nor the wall will show where 
this method is used—Contributed by 
A. E. Johnson, Krankfort, Ind. 


C To bleach out a stain in wood, sand- 
paper the work, and apply a mixture of 
7 parts fresh lime and 1 part caustic 
soda. 
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Fitting a Handle or Plug 


To make an accurately fitting plug, 
or a properly tapered handle end, pro- 
ceed as follows: Take 
the bit that fits the p77 "1 
hole into which the ite ; 


plug, or handle, is to 
be inserted, and bore 
into the end of 
the plug, or han- 
dle, for a dis- 
tance sufficient 
to mark it with 
the lips of the bit. The wood can then 
be cut, or rasped, off evenly down to the 
edge of the drill hole without danger of 
a lopsided handle resulting. 


Fitting a Barrel Cover Tightly 


An ordinary barrel head is greatly 
improved by having a groove gouged 
out of its under surface to fit the stave 
ends. The groove prevents the cover 
or head from being pushed off as well 
as helps to keep out dust and insects. 


Nonskid Casing for a Motorcycle 
Wheel 


Having considerable trouble with 
my motorcycle skidding on the wet 
pavement, | tried the following method 
with good results: A long piece of sail 
canvas was procured, a little longer 
than the wheel circumference and wide 
enough for the face of the tire, with 
about 1 in. surplus on each side, which 
was turned over, whereupon grommets 
were placed at intervals of 2 in. An 
old belt was cut into V-shaped narrow 
strips, which were riveted to the can- 
vas about 1 in. apart. The canvas was 
laced over the tire with rawhide thongs. 

RQ 
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Canvas Strip, with V-Shaped Pieces of Leather 
Attached, to Make a Nonskid Casing 


This will not only prevent the skidding, 
but it will protect a ripped or cut cas- 
ing.—Contributed by Joseph C. Laack- 
man, Philadelphia, Pa. 
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To Prevent Noisy Gears on a 
Drill Press 


The sketch illustrates a drill-press 
arm with an attachment to stop the 
noise of rattling gears caused by rais- 
ing the spindle 
too high. The 
locknut A 
comes con- 
tact with the 
lower end of the 
large gear B and 


—_ pushes it up 
against the small 
gear C. A small 

. pin, D, made of 
cold-rolled steel, 

is shaped with a 

file at one end as 

shown. This is fastened with a screw 


to the upper end of the rack, so that its 
end will strike the frame before the 
locknut comes in contact with the gear. 
—Contributed by Walter Butz, Pearl 
River, N. Y. 


Drill Jig for Drilling Slanting Holes in 
Studs 


Where it is necessary to drill a hole 
at an angle in the end of a stud for an 
oil passage to the grooves in the bear- 
ing, the drilling is quite difficult, un- 
less some sort of jig is used. The 


illustration shows a very simple jig for 
this work, it being made of a piece of 
metal of sufficient strength for the 
work, bent in the shape shown. 


The 


The Stud is Heldin the Proper 
Position to Drill the Hole 
on an Angle 


jig can be fastened to the platen of the 
drill in the desired position for drilling 
the hole.—Contributed by Russell E. 
Hollis, Chicago. 


(Gasoline feed pipes should not be 
allowed to vibrate; tie them with raw- 
hide thongs. 
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Stopping Nail Holes in Shingles Made 
with Staging 


In putting on shingles with the use 
of staging there will be holes left 
where the staging nails were driven. 
If the shingle directly below that 
which has the holes is driven slightly 
upward, it will close the holes and 
save plugging them.—Contributed by 
Otto B. Vaughn, Belfast, Me. j 


Adjustable Ladder Supports for Paper 
Hangers 


A workman using a plank between 
stepladders for a stage usually finds it 
either too high or too low to be com- 
fortable for working, owing to the 
distance between the steps. Adjust- 
ments for height can be had by means 
of the simple arrangement shown in 
the sketch. Two pieces, A, and the 
rung B constitute the adjusting device. 
Each piece, A, is 4 in. wide and % in. 


The Height Adjuster is Used on 
the Back Portion of the 
Ladder Steps 


thick. Two notches are cut in one 
edge to fit over the steps of the ladder. 
The rung B holds the two pieces 
spaced at the proper distance for the 
ladder width. With this arrangement, 
two adjustments for height are possible 
between each step of the ladder. 


Gas-Stove Burner Used as Lawn 
Sprinkler 


A gas-stove burner can be easily 
converted into a lawn sprinkler with- 
out any machine work being necessary. 
All the holes in it should first be cleaned 
out, and a hose wired to the spout of 
the burner. If a better connection is 
desired, a regular hose coupling may 
be soldered to the burner spout.—Con- 
tributed by I. E. Carpenter, South 
Bend, Ind. - 
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In turning circular work, considera- 
ble difficulty may be experienced in 
obtaining a true circular arc unless 
some special fixture is used. A simple 
device of this kind is shown in Fig. 1. 
A suitable tool post, A, and rest, B, 
may be selected from a scrapped lathe, 
or, if such is not at hand, the necessary 
parts from an idle lathe can be used 
temporarily. Some suitable worm gear 
and worm must be provided to furnish 
the necessary circular feed. 

The worm gear should be securely 
fastened to the bottom of the tool rest 
B, as shown in Fig. 2. A base, C, must 
be made, consisting of a cast-iron plate 
provided with two brackets, D, Fig. 1, 
at one side, which are to serve as bear- 
ings for the worm shaft. In order that 
the tool rest may revolve on the base 
C, when bolted to it, the worm gear 
should be drilled and counterbored in 
its exact center, to fit the bearing pin 
E, Fig. 2. 

There should be sufficient length be- 
tween the head of the pin and the lower 
shoulder to allow the gear, when fas- 
tened in place, to have a slight clearance 
permitting it to revolve freely, without 
producing unnecessary looseness. The 
base C should be provided with a 
tongue to fit in the groove of the rest F, 
Fig. 1, and may be fastened in place by 
means of a bolt and T-shaped nut. If 
there is only one groove in the rest F, 
the base plate C should be sufficiently 
wide so it may be provided with a pro- 
jection to fit this groove and fastened, 
as before, with bolts and T-shaped nuts. 
Two lines should be marked on the rest 
B, one GH, on the side, and the other, 
IJ, on the end, each corresponding to 
the center line of the pin E, Fig. 2. The 
device should be located by these lines 
with respect to the work in two ways: 
first, it is necessary to have the line 
GH at a distance, K, Fig. 3, from the 
center of the work equal to that of the 
are center from the work axis; second, 
the line IJ must be in an imaginary 
plane passing, perpendicular to the 
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Lathe Attachment for Turning Circular Work 


By J. H. RODGERS 


work axis, through the center of the 
curved surface. 

With the setting thus done, no fur- 
ther adjustments should be made which 
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Fiat 
General Arrangement of the Parts as They are 
Attached to the Tool Post of a Lathe 
will in any way alter the location of the 
rest B, Fig. 1, with regard to the work. 
The tool post A can still be moved back 
or forth as desired, without in any way 
spoiling the setting of the attachment, 
and may be drawn a convenient dis- 
tance away from the work to permit 
better adjustment. The tool should be 
set centrally on the tool post with its 
length approximately perpendicular to 
the work axis. The cutting edge should 
line up with the lathe centers and ex- 
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Method of Fastening the Worm Gear to the Tool 
Rest with Its Cast-Iron Base 

tend beyond the line GH of the rest B 

a distance equal to the radius of the 

required arc. If the work is concaved 

or a groove, the cutting edge must lie 
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between the line GH and the work axis; 
if convex or spherical, then it must be 
outside of these two positions, as shown 


K=DISTANCE FROM CENTER OF LATHE TO 
CENTER OF TURRET 
Tool and Tool Rest Set to Turn Concave, Convex, 
and Ball-Turning Work 


in Fig. 3. With the tool held as thus 
described, the required radius would be 
cut. For the roughing cut, the tool 
post A should be drawn away from the 
work; in circular grooves this will pro- 
duce a smaller arc; in convex work, a 
larger radius. In both cases, the cuts 
will all be parallel or concentric, as is 
necessary in all circular-cutting de- 
vices. 


Throttle Governor for Marine Gasoline 
Engine 

Speed governors are frequently omit- 

ted on marine gasoline engines, so, 

when it is desirable to use them for sta- 
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The Toggle Arms Tend to Close as the Speed 
Increases and Control the Carburetor Lever 


tionary purposes, some governor is usu- 
ally required. An easily constructed 
throttle type can be made as here de- 
scribed. The parts necessary are: a 
shaft sleeve, A; one set of sleeve 
clamps, B; one set of shaft clamps, C; 
a swinging lever, D; a throttle-connect- 
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ing lever, E; a spiral spring, F; toggle 
levers, G; bolts, nuts, and rivets. The 
shaft sleeve A should be bored for a 
sliding fit on the shaft and provided 
with two collars at one end which are 
spaced to engage the forked end of the 
lever D, thereby transmitting to it any 
movement the sleeve A may have in a 
direction parallel with the shaft. The 
lever D is fastened at its lower end so 
it can swing back and forth with the 
sleeve A. The carburetor connecting 
lever E is attached to the throttle valve, 
at one end, and to the swinging lever 
D, at the other. The sleeve clamps B 
are made to fit the extension of the 
sleeve A, and, when in place, should be 
separated sufficiently to admit one end 
of the toggle levers G, which can be 
made of strong wood to any convenient 
length. These are held in place at one 
end by the clamp bolts; at the other 
end they can be held together by a 
loose-fitting rivet, thereby avoiding the 
danger of flying bolts and nuts. The 
shaft clamps C should not only have a 
tight fit on the shaft, but should be 
riveted to it as well by a center rivet, 
H. The spiral spring F should fit the 
shaft loosely, and have sufficient ten- 
sion to balance the centrifugal force of 
the revolving toggle levers, this being 
most accurately determined through re- 
peated trials. 

In starting the engine, the throttle 
may be opened wide or only to a de- 
sired amount, if a stop, J, be provided, 
preventing the lever D from moving 
any farther. As the engine speeds up, 
the centrifugal force in the levers G 
becomes sufficient to compress the 
spring, thereby allowing the sleeve to 
slide toward the right. This move- 
ment is imparted to the forked lever 
D, and through it and the lever I 
to the throttle. The throttle gradually 
closes, reducing the power of the en- 
gine and thereby the speed, until this 
drops to a point where a greater throt- 
tle opening again increases the power 
and speed.—Contributed by H. A. 
Betts, Wallace Bridge, Nova Scotia. 


@ A newly tapped hole should be oiled 
before turning a bolt into it. 
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Footstool for Cement Floors 


A clerk finding the cement floor of 
the office uncomfortably cold to the 
feet, devised a footstool in the follow- 
ing manner: A shallow box was pro- 
cured, and four small truck casters 
were fastened to the bottom. A piece 
of carpet was laid on the inside of the 
bottom and some old newspapers 
placed on top of it. When seated at 
the desk, he placed his feet inside the 
box on the papers. The casters ele- 
vated the box from the cement, just 
high enough to avoid dampness and 
cold, and permitted an easy change of 
position.—Contributed by L. Alberta 
Norrell, Gainesville, Ga. 


Homemade Telegraph Sounder 


The material required to construct a 
telegraph sounder, like the one shown 
in the sketch, consists of two binding 
posts, magnets, a piece of sheet metal, 
and arubber band. These are arranged 
as shown, on a wood base or, better still, 
on a metal box. In using a metal-box 


base, be sure to insulate the connections 
at the magnet coils and binding posts. 
This instrument will be found by 


An Inexpensive and Homemade Sounder for Use in 
Learning the Telegraph Codes 


those studying the telegraph codes to 
give good results, equal to any of the 
expensive outfits sold for this purpose. 
—Contributed by Chas. J. La Prille, 
Flushing, N. Y. 


Laboratory Force Filter 


The sketch represents a force filter 
which is well adapted for use in small 
The water is turned on 


laboratories. 


the Water Flowing 
orces the Filter 


A Slight Vacuum is Formed b 
through the Cork, Which E 


at the faucet and draws the air through 
the side tube by suction, which in turn 
draws the air in a steady stream 
through the Wolff bottles. The tubes 
may be attached to a filter inserted in a 
filter bottle and filtering thus greatly 
facilitated. The connection to the fau- 
cet can be made, as shown in the de- 
tailed sketch, out of a long cork, by 
boring a hole large enough to fit the 
faucet through the cork and another 
slanting hole, joining the central hole, 
on the side for a pipe or tube. At the 
lower end of the cork a tube is also fit- 
ted, which may be drawn out to in- 
crease the suction. The inclined tube 
should be slightly bent at the lower 
end.—Contributed by W. M. Mills, 
Bakersfield, Cal. 
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A. PINCHON 


[In this article descriptions are given of several shelters suitable for a resort, but the reader 
may select any one of them that answers his needs and build a camp house, or fit up a more 
substantial one to make living quarters tor the whole year.— Editor. ] 


EING forced to take the open-air 
treatment to regain health, a per- 
son adopted the plan of building a pole 
house in the woods, and the scheme was 
so successful that it was decided to 
make a resort grounds, to attract 
crowds during holidays, by which an 
income could be realized for living ex- 
penses. All the pavilions, stands, fur- 
niture, and amusement devices were 
constructed of straight poles cut from 
young growth of timber with the bark 
remaining on them. Outside of boards 
for flooring and roofing material, the 
entire construction of the buildings and 
fences consisted of poles. 
A level spot was selected and a house 
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built having three rooms. The location 
was in a grove of young timbers, most 
of it being straight, and 13 trees were 
easily found that would make posts 12 
ft. long, required for the sides, and two 
poles 16 ft. long, for the center of the 
ends, so that they would reach to the 
ridge. The plot was laid out rectangu- 
lar and marked for the poles, which 
were set in the ground for a depth of 4 
ft., at distances of 6 ft. apart. This 
made the house 8 ft. high at the eaves 
with a square pitch roof; that is, the 
ridge was 3 ft. high in the center from 
the plate surfaces for this width of a 
house. The rule for finding this height 
is to take one-quarter of the width of 
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The Frame Construction of the House Made Entirely of Rough Poles, the Verticals being Set in the 


Ground, Plumbed, and Sighted to Make a Perfect Rectangle of the Desired Proportions 
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the house for the height in the center 
from the plate. 


The corner poles were carefully lo- 


=> 


The Steps are Supported on Pairs of Vertical Poles 
Set in the Ground to Make Different Levels 


cated to make the size 12 by 24 ft., with 
a lean-to 8 by 12 ft., and then plumbed 
to get them straight vertically. The 
plates for the sides, consisting of five 
poles, were selected as straight as pos- 
sible and their ends and centers hewn 
down to about one-half their thickness, 
as shown at A and B, and nailed to the 
tops of the vertical poles, the connec- 
tion for center poles being as shown 
at C. 

The next step was to secure the ver- 
tical poles with crosspieces between 
them which were used later for support- 
ing the siding. These poles were cut 
about 6 ft. long, their ends being cut 
concave to fit the curve of the upright 
poles, as shown at D. These were 
spaced evenly, about 2 ft. apart from 
center to center, on the sides and ends, 
as shown in the sketch, and toenailed 
in place. The doors and window open- 
ings were cut in the horizontal poles 
wherever wanted, and casements set 
in and nailed. The first row of horizon- 
tal poles was placed close to the ground 
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and used both as support for the lower 
ends of the siding and to nail the ends 
of the flooring boards to, which were 
fastened in the center to poles laid on 
stones, or, better still, placed on top of 
short blocks, 5 ft. long, set in the 
ground. These poles for the floor 
should be placed not over 2 ft. apart 
to make the flooring solid. 

A lean-to was built by setting three 
poles at a distance of 8 ft. from one 
side, beginning at the center and ex- 
tending to the end of the main building. 
These poles were about 6 ft. long above 
the ground. The rafter poles for this 
part were about 914 ft. long, notched 
at both ends for the plates, the ends ot 
the house rafters being sawed off even 
with the outside of the plate along this 
edge. The rafter poles for the house 
were 10 in all, 8 ft. long, and were laid 
off and cut to fit a ridge made of a 
board. These poles were notched 
about 15 in. from their lower ends to 
fit over the rounding edge of the plate 
pole, and were then placed directly over 
each vertical wall pole. They were 
nailed both to the plate and to the 
ridge, also further strengthened by a 
brace made of a piece of board or a 
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Gate Openings were Made in the Denes Where 
Necessary, and Gates of Poles Hung 
in the Ordinary Manner 
small pole, placed under the ridge and 
nailed to both rafters. On top of the 
rafters boards were placed horizontally, 
spaced about 1 ft. apart, but this is 
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optional with the builder, as other roof- 
ing material can be used. In this 
instance metal roofing was used, and 


it only required fastening at intervals, 
and to prevent rusting out, it was well 
painted on the under side before laying 
it and coated on the outside when fas- 


tened in place. If a more substantial 
shelter is wanted, it is best to lay the 
roof solid with boards, then cover it 
with the regular prepared roofing 
material. 

Some large trees were selected and 
felled, then cut into 4-ft. lengths and 
the bark removed, or if desired, the 
bark removed in 4-ft. lengths, and 
nailed on the outside of the poles, 
beginning at the bottom in the same 
manner as laying shingles, to form the 
siding of the house. If a more substan- 
tial house is wanted, boards can be 
nailed on the poles, then the bark fast- 
ened to the boards; also, the interior 
can be finished in wall board. 

The same general construction is 
used for the porch, with horizontal 
poles latticed, as shown, to form the 
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railing. It is very easy to make orna- 
mental parts, such as shown, on the 
eave of the porch, by splitting sticks 


All Furniture, Together with the Large Lawn 
Swings, Took on the General Appearance of the 
Woodland, and As the Pieces were Made Up 
of the Same Material As the Houses, the 
Cost Was Only the Labor and a Few Nails 


and nailing them on closely together 
to make a frieze. Floors are laid on the 
porch and in the house, and doors hung 
and window sash fitted in the same 
manner as in an ordinary house. 

A band stand was constructed on 
sloping ground, and after setting the 
poles, the floor horizontals were placed 
about 2 ft. above the ground, on the 
upper side, and 4 ft. on the lower side. 
The poles used were about 18 ft. long. 
Instead of having the horizontals 2 ft. 
apart, the first was placed 1 ft. above 
the floor, the next at about one-half the 
distance from the lower one to the plate 
at the top, and the space between was 
ornamented with cross poles, as shown. 
A balcony or bay was constructed at 
one end, and a fancy roof was made of 
poles whose ends rested on a curved 
pole attached to the *vertical pieces. 
Steps were formed of several straight 
poles, hewn down on their ends to make 
a level place to rest on horizontal pieces 
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attached to stakes at the ends. A pair 
of stakes were used at each end of a 
step, and these were fastened to a slant- 
ing piece at the top, their lower ends 
being set into the ground. The manner 
of bracing and crossing with horizon- 
tals makes a rigid form of construction, 
and if choice poles are selected for the 
step pieces, they will be comparatively 
level and of sufficient strength to hold 
up all the load put on them. The roof 
of this building was made for a sun 
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The Entrance to the Grounds was Given an Inviting 
Appearance with Large Posts and Swinging Gates 


shade only and consisted of boards 
nailed closely together on the rafters. 
An ice-cream parlor was built on the 
same plan, but without any board floor; 
the ground, being level, was used 
instead. There were five vertical poles 
used for each @nd with a space left 
between the two poles at the center, on 
both sides, for an entrance. This build- 
ing was covered with prepared roofing, 


POPULAR MECHANICS 


so that the things kept for sale could 
be protected in case of a shower. 

A peanut stand was also built with- 
out a floor, and to make it with nine 
sides, nine poles were set in the ground 
to form a perfect nonagon and joined 
at their tops with latticed horizontals. 
Then a rafter was run from the top of 
each post to the center, and boards were 
fitted on each pair of rafters over the 
V-shaped openings. The boards were 
then covered with prepared roofing. 
A railing was formed of horizontals 
set in notches, cut in the posts, and then 
ornamented in the same manner as for 
the other buildings. 

Fences were constructed about the 
grounds, made of pole posts with hori- 
zontals on top, hewn down and fitted 
as the plates for the house; and the | 
lower pieces were set in the same as 
for making the house railing. Gates 
were made of two vertical pieces, the 
height of the posts, and two horizon- 
tals, then braced with a piece running 
from the lower corner at the hinge side 
to the upper opposite corner, the other 
cross brace being joined to the sides of 
the former, whereupon two short hori- 
zontals were fitted in the center. A 
blacksmith formed some hinges of rods 
and strap iron, as shown, and these 
were fastened in holes bored in the post 
and the gate vertical. A latch was made 
by boring a hole through the gate ver- 
tical and into the end of the short piece. 
Then a slot was cut in the side to re- 
ceive a pin inserted in a shaft made to 
fit the horizontal hole. A keeper was 
made in the post by boring a hole to 
receive the end of the latch. 

Large posts were constructed at the 
entrance to the grounds, and on these 
double swing gates, made up in the 
same manner as the smal! one, were 
attached. These large posts were built 
up of four slender poles and were con- 
siderably higher than the fence poles. 
‘The poles were set in a perfect square, 
having sides about 18 in. long, and a 
square top put on by mitering the cor- 
ners, whereupon four small rafters were 
fitted on top. The gates were swung 
on hinges made like those for the small 
gate. 
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Among the best and most enjoyed 
amusement devices on the grounds 
were the swings. Several of these were 
built, with and without tables. Four 
poles, about 20 ft. long, were set in the 
ground at an angle, and each pair of 
side poles was joined with two horizon- 
tals, about 12 ft. long, spreaders being 
fastened between the two horizontals 
to keep the tops of the poles evenly 
spaced. The distance apart of the poles 
will depend on the size of the swing 
and the number of persons to be seated. 
Each pair of side poles are further 
strengthened with crossed poles, as 
shown. If no table is to be used in 


the swing, the poles may be set closer 
together, so that the top horizontals 
will be about 8 ft. long. The platform 
for the swinging part consists of two 
poles, 12 ft. long, which are swung on 
six vertical poles, about 14 ft. long. 
These poles are attached to the top hor- 
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izontals with long bolts, or rods, run- 
ning through both, the bottom being 
attached in the same manner. Poles 
are nailed across the platform horizon- 
tals at the bottom for a floor, and a 
table with seats at the ends is formed 
of poles. The construction is obvious. 

A short space between two trees can 
be made into a seat by fastening two 
horizontals, one on each tree, with the 
ends supported by braces. Poles are 
nailed on the upper surface for a seat. 

Other furniture for the house and 
grounds was made of poles in the man- 
ner illustrated. Tables were built for 
picnickers by setting four or six poles 
in the ground and making a top of poles 
or boards. MHorizontals were placed 
across the legs with extending ends, on 
which seats were made for the tables. 
Chairs and settees were built in the 
same manner, poles being used for the 
entire construction. 


An Electric Water Heater 


Procure the barrel and cap from a 
hand bicycle pump and prepare them 
as follows: Make a tube of paper, about 
double the thickness of a postal card, 
to fit snugly in the pump barrel and oil 
it slightly before slipping it into place. 
Procure some resistance wire of the 
proper length and size to heat quickly. 
The wire can be tested out by coiling it 
on some nonconducting material, such 
as an earthen jug or glazed tile, and 
connecting one end to the current 
supply and running the other wire of 
the supply over the coil until it heats 
properly. Cut the resistance at this 
point and temporarily coil it to fit into 
the bottom of the pump barrel, allowing 
one end to extend up through the space 
in the center with sufficient length to 
make a connection to supply wires. 

Mix some dental plaster to the con- 
sistency of thick cream and, while keep- 
ing the wire in the center of the pump 
barrel, pour in the mixture until it is 
filled to within 1% in. of the top. Al- 
low the plaster to set for about a day, 
then remove it from the barrel and take 
off the paper roll. The coil of wire at 


the bottom is now straightened out and 
wound in a coil over the outside of the 
plaster core, allowing sufficient end for 
connecting to the supply wires. 

Cut two or three disks of mica to 
fit snugly in the bottom of the pump 
barrel, also cut a mica sheet to make a 
covering tube over the coil on the plas- 
ter core and insert the whole into the 
barrel. The two terminals are con- 


nected to the ends of a flexible cord 
which has a plug attached to the oppo- 
site end. Be sure to insulate the ends 
of the wire where they connect to the 
flexible cord inside of the pump barrel 
under the cap. 


In winding the resist- 


} ance Wire 
laced in a Bicycle-Pump Barrel 
for Boiling Water 


ance wire on the core, be sure that one 
turn does not touch the other. The 
heater when connected to a current 
supply and placed in 1 qt. of water will 
bring it to a boil quickly —Contributed 
by A. H. Waychoff, Lyons, Colo. 
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Distance Marker for Printing 
Photographs 


A convenient homemade printing 


device, or distance marker, for printing 
photographs by artificial light consists 


The Same Distance 
with the Same 
Exposure will Always 

Produce Uniform Prints 


of a smooth board on which twelve 
l-in. marks are drawn, as shown. A 
wall-base electric socket is attached on 
the first line and the others are num- 
bered up to 12. A trial test of a nega- 
tive marks the distance and time of 
exposure which should be recorded on 
the negative. Such a device makes 
uniform prints possible and provides a 
means of recording time on negative- 
storage envelopes.—Contributed by 
Harold Davis, Altoona, Pa. 


Mantel Picture Frames Made in 
Plaster 


Procure a small oval or rectangular 
frame of a suitable size and use it as 
a pattern in making a mold. If it is 
not necessary to select an expensive 
frame, one that is straight without any 
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floral designs is the best to use. Or- 
dinary molding made into a frame will 
do as well, or a pattern, whittled out 
of wood in oval shape, will produce 
good results. 

Make a flask out of any small box, 
and fill it with clay instead of molding 
sand. Make an impression of the frame 
in the clay; and the mold is ready for 
the plaster. P 

Procure four 8-oz. bottles, fill them 
with water, and tint the water in three 
of them red, green, and blue, with dyes. 
When purchasing the plaster of paris— 
2 Ib. will do—also get some brass fil- 
ings from a machine shop, and mix it 
with the plaster while in a dry state; 
then divide the lot into four parts of 
1% lb. each, or equal parts. 

Use the tinted water to mix the 
plaster and pour it into the mold. This 
will give the combinations red, green, 
blue, and white. 

Picture frames made in this manner 
will stand enough polishing to keep 
the brass filings on the surface bright 
and shining, which gives a pretty ef- 
fect—Contributed by J. B. Murphy, 
Plainfield, N. J. 


A Five-Pointed Star 


There are many ways of making a 
five-pointed star, but the one illus- 
trated is new and easy to apply. A 
long strip of paper, which should be 
transparent, is tied into a knot. When 
the ends A and B are drawn tightly, 
the paper strip takes the position 
shown in C. The end A is folded for- 


A 
—\¢ 


Holding the Knot to the Light a Star will be Seen, 
Shown by the Dotted Lines 


ward, or in front of the knot; then the 
whole is turned over and it will take 
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the position shown in D. Hold the 
paper to a good light and a perfect five- 
pointed star will be seen.—Contributed 
by J. J. Kolar, Maywood, Ill. 


Fastening Portiére Pole in a Doorway 


A pole can be fastened between two 
supports, posts, or in a door casing 
neatly and without fixtures in the fol- 
lowing manner: The pole is cut 44 in. 
shorter than the space between the 
casings, and a #,-in. hole is drilled 
in each end, one to a depth of 114 in. 
and the other % in. deep, a coil spring 
being placed in the deepest hole. 

Screws are turned into the center of 
the location for the pole in the door 
jambs, allowing one screw head to 
project 4 in., and the other at least 
14 inch. 

To place the pole in position, put 
the end with the spring in the hole on 
the screw head projecting 4% in. and 
push the pole against the jamb, allow- 
ing the other end to pass over the 


No Fixtures That will Show are_Required with This 
Fastening of a Portiére Pole 


other projecting screw head until it 
slips into the hole by pressure from 
the spring. The spring will keep the 
pole position.—Contributed by 
Ernest F. Dexter, Hartford, Conn. 


Trick with Knives and Glasses 


An interesting trick may be per- 
formed with three tumblers and three 
table knives. Place the tumblers in 
an equilateral triangle on a table so the 
knife ends, when the knives are laid 
between them, as shown in the plan 
sketch, are about 1 in. away from the 
tumblers. The trick is to arrange the 
knives so that they are supported by 
the tops of the three tumblers and 
nothing else. Most observers will say 
that it is impossible; some will try it 
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and in most cases fail. It can be done, 


and the illustration shows how simply 


Knives Placed in Such a Manner as to be Supported 
by the Three Glasses 


it may be accomplished.—Contributed 
by R. Neland, Minneapolis, Minn. 


A Scraper Handle 


{n using the ordinary steel-plate 
scraper, much inconvenience § and 
cramping of the hands is experienced 
unless some suitable handle is attached. 
If a piece of scrap wood is taken and 
cut toa convenient shape, with a groove 
tightly fitting the scraper steel, greater 
pressure can be exerted and more ef- 
fective work produced, without cramp- 


PIECE OF SCRAP WOOD 
THICK 


SCRAPER 


An Ordinary Piece of Board Shaped for a Handle 
and Notched for the Scraper Blade 

ing the hands or tiring out the operator 

as_ readily—Contributed by A. P. 

Nevin, Hancock, Mich. 
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How to Make a Costumer 


With but little skill, and such tools 
as are ordinarily found around a home, 
a plain but serviceable costumer can be 
made, as shown 
in the sketch. 
The necessary 
materials for it 
are: One main 
post, 1% in. 
square and about 
61. ft, long; four 
legs, or foot 
brackets, 34 by 6 
by 9 in.; four 
brass clothes 
hooks, and the 
necessary screws 
and varnish for 
assembling and 
finishing. 

The center 
post should be 
chamfered at the 
top to relieve the 
abruptness. The 
four legs should 
all be made alike 
and in some 
shape that allows 
them to be fas- 
tened to the post in a simple manner. 
In the sketch, the legs are fastened to 
the post by one visible screw at the top 
and one put in on an incline through 
the bottom edge of the leg. The clothes 
hooks are fastened to the post in pairs 
at different heights, thereby preventing 
the screws of adjacent hooks from run- 
ning into one another. The finish of 
the costumer should be such as to 
match the woodwork of its surround- 
ings.—Contributed by Harry A. Pack- 
ard, Norway, Maine. 


Window Catch Used for Locking an 
Extension Table 


To prevent the two ends of an exten- 
sion table from pulling apart when not 
desired, an ordinary window catch can 
be fastened and locked in place to the 
under side of the table top with one 
part on each end of the table. If but 


one catch is used and fastened in the 
center, it is best to mark it off first, and 
then pull the table ends apart to fasten 
the catch more easily. It may be de- 
sired to use two catches for a very 
heavy table, in which case it would be 
best to place one on either side of the 
center—Contributed by F. M. Gris- 
wold, New York, N. Y. 


Relieving Pressure on Heated Canned 
Foods for Opening 


In opening a can of food that has 
been heated, the instant the cover is 
punctured the steam will force out a 
part of the contents, which is very an- 
noying. To avoid this, pour a little 
cold water on the cover and allow it 
to remain a few seconds, then turn it 
off and immediately puncture the 
cover. This will counteract the interior 
force, and the can may be opened with- 
out trouble—Contributed by Joseph 
Kohlbecher, Jr., San Francisco, Cal. 


Clothespin Bag 


Clothespins are usually kept in a bag, 
and the one our home possessed had a 
draw string 
which would al- 
ways stick and 
hold the bag 
shut. The rem- 
edy for this, and 
a time saver also, 
was to remove 
the draw string 
and insert in- 
stead a piece of 
wire, which was 
afterward shaped 
to a circle with 
an eyelet at the 
joint. The bag 
can be hung ona 
nail and the 
mouth is always 
open to its fullest 
extent, yet lies 
flat against the 
wall.—Contributed by Jas. A. Hart, 
Philadelphia, Pa. 


Throwing a Spot Light with the Lantern on Individuals of a Home Play, Which can be Given Brilliant 
Effects by the Use of the Tinted Celluloid in the Openings of the Revolving Wheel 


Lantern for Spot and Colored Lights 


The school play in pantomime is not 
complete unless the different parts of 
the play are illuminated in different 
colors, especially if the performers are 
clad in glittering garments. A _ spot 
light is also a feature not to be forgot- 
ten in singling out the star player or 
the one singing a song. The cost of a 
light for this purpose is entirely out 


colored lights can be made at home, 
and the necessary parts will not cost 
much. 

The metal necessary can be the ordi- 
nary stovepipe material, but if it is 
desired to have a fine-appearing lan- 
tern, procure what is called Russian 
iron. This metal has a gloss, and if 
used, it should be gone over from time 


Pattern for Cutting the Metal to Form the Entire Lantern, or Lamp House, Also the Pattern for the Top 


and the Metal Bracket That Makes a Bearin 
Having Openings Covered with 


of the reach of the average schoolboy, 
but if he has any ingenuity and a lit- 
tle time, a lantern for throwing those 


for the Revolving Wheel, 
inted Celluloid 


to time with a rag soaked in oil, then 
wiped dry, to keep it from rusting. 
The pattern for the body of the lan- 
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tern, or lamp house, is shown with di- 
mensions. 

If metal, long enough for the whole 
length, cannot be procured,then make it 
in two pieces, being sure to allow 14-in. 


Pattern for the Revolving Wheel in Which Six Holes 
are Cut and Covered with Tinted Celluloid 


end also on the second part, as shown 
on the first, for a riveted joint. The 
metal is bent on the dotted lines and 
cut out on the full ones. The distance 
between the lines A to be bent is equal 
to the radius B. The part A forms the 
sloping side of the top, and the 2-in. 
part at the top of the side extends ver- 
tically on the upper or vertical part, 
it being 14 in. narrower to provide an 
outlet for the heat. 

An opening is cut in the rear end, 


The Base of the Lantern is Provided with a Sliding 
Part Carrying the Light for Adjustment 


as shown, also a hole, 5 in. in diameter, 


in the front end. The size of the round 
hole is optional, as it should be cut 
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to suit the condensing lens provided. 
If a lens 51% in. in diameter is used, 
then a 5-in. hole should be cut. This 
is enough difference in size to hold 
the lens from dropping through, while 
clips riveted on the inside of the lamp- 
house end will hold it in place. The 
lens is set in the hole with the curved 
side outward from the inside of the 
lamp house. 

The top, or covering, is cut out of the 
same material as used in making the 
lamp house, the length being 12 in., 
and the sides are cut to extend 1% in. 
on each side of the ventilator. The 
edges, being turned down on the dotted 
lines, provide a covering to prevent any 
great amount of light from passing out 
through the 14-in. ventilating opening 
mentioned in connection with the side 
construction of the lantern. The 1-in. 
parts of the cover ends are turned 
down and riveted to the ends of the 
lamp house. The little extensions on 
the ends provide a means of riveting 
the side, to make a solid joint. 

The arm C is made of a piece of 
14 or #s-in. metal, shaped as shown, 
to fit on the corner of the lamp house, 
where it is riveted. This provides a 
support and a place for an axis for the 
large revolving wheel holding the col- 
ored-celluloid disks. 

The metal forming the lamp house is 
fastened on a baseboard, cut to snugly 
fit on the inside. The base has two 
cleats, nailed lengthwise to form a run- 
way, 4 in. wide, into which another 
board is fitted to carry the burner. 
While the illustration shows an acety- 
lene burner, any kind of light may be 
used so long as it is of a high candle- 
power. If manufactured gas is at hand, 
a gas burner with a mantle can be 
fitted, or a large tungsten electric light 
will give good results. 

The wheel, carrying the colored 
disks, is made of the same kind of 
metal as used for the lamp house. The 
edges should be trimmed smooth, or, 
better still, turned over and hammered 
down to prevent injury to the hands 
while turning it. A washer should be 
used between this wheel and the arm 
C on a bolt used for the shaft, to make 
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the wheel turn freely. The colored 
disks of celluloid are fastened to the 
outside of the wheel over the openings. 

A yoke to support the lantern and 
provide a way for throwing the light 
in any direction, is made as shown. A 
line along which the lantern balances 
is determined by placing it on some- 
thing round, as a broom stick, and the 
upper ends of the yoke are fastened on 
this line with loosely fitted bolts for 
pivots. 

The lantern is set in front of the 
stage at the back of the room and 
the light is directed on the players, the 


colors being 
a changed by turn- 
Yoke for f 
Supporting ing the wheel. 
antern 


hil the 


Sometimes good 
effects can be ob- 
tained by using 
the lantern in the 
wings, or for a 
fire dance, by 
placing it under 
the stage, throw- 
ing the light up- 
ward through grating or a heavy plate 
glass. 


Homemade Palette Knife 


A corset steel makes a good substi- 
tute for a palette knife because of its 
flexibility. It gives better satisfaction 
if cut in the shape shown than if left 


straight. Should a handle be desired, 
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Self-Closing Gate 


This gate is suspended from a hori- 
zontal bar by chains, and swings 


freely about a l-in. gas pipe, placed 


A Palette Knife Made of a Corset Steel and a 
Wood Handle Attached 


one can be easily made by gluing two 
pieces of thin wood on the sides — 
Contributed by James M. Kane, 
Doylestown, Pa. 


To remove a white mark on wood 
having a wax surface, rub it lightly 
with a rag moistened in alcohol; then 
rub with a little raw linseed oil. 


The Gate will Swing in Either Direction and Come 
to a Rest Where It Closes the Opening 


vertically in the center of the gate. 
The chains are of the same length, 
being fastened equidistant from the 
pipe, the upper ends farther out than 
the lower. The distance depends on 
the weight of the gate and the desired 
force with which it should close. Any 
of the numerous styles of latches can 
be used, if desired.—Contributed by 
Kenneth Osborn, Loveland, Colo. 


A Poultry Shade 


If a poultry yard is in an open space 
where the sun’s rays will strike it 
squarely, a shade can be put up as 
follows: A piece of old carpet, rug, or 
canvas, fastened to the wire mesh with 
clothespins, will produce a shade at 
any place desired—Contributed by 
Walter L. Kaufmann, Santa Ana, Cal. 
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Electrical Heating Apparatus for the Home 


By ARTHUR MOORE 


PART VIII—A Curling-Iron Heater 


HE curling-iron heater consists of 

a heating element in the form of a 
hollow tube into which the curling 
iron may be inserted. The end of the 
tube, or heating element, is normally 
closed with a piece of metal, which 
must be pushed downward to allow the 
iron to pass in, and the movement of 
this piece, which is against the action 
of a spring, controls a small switch that 


The General Outline of the Metal to Form the Case 
for Holding the Heating Element and Switch 


is in series with the winding of the 


heating element. The insertion of the 
iron closes the heating-element circuit, 
and its removal allows the switch to 
return to its normal position, and the 
circuit of the heating element is opened. 

The containing case is made from a 
piece of sheet brass, at least sy in. in 
thickness. The dimensions and form 
of the back portion of the case are given 
in Fig. 1. The two portions A and B 
of this piece, to the left and right of the 
dotted lines C and D, are to form the 
ends of the containing case, and are 
bent up at right angles to the main por- 
tion. A rest for the curling iron is pro- 
vided for by the lower ends of A and 
B. The dimensions of these ends are 
not given, but the illustration gives an 
idea of their general shape. The hole 
E is for the end of the heating element 
to rest in, and its diameter must corre- 
spond exactly to the diameter of the 
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metal tube about which the wire form- 
ing the heating element is wound. 

A series of \-in. holes are drilled on 
a \4-in. circle, drawn on the portion A 
and having its center in the same posi- 
tion as the center of the hole E.  Pro- 
vide a thin metal disk, 1 in. in diameter, 
and drill a #4-in. hole in its center, and 
also a ;g-in. hole at F. Fasten the disk 
on the under side of the portion A, or 
on the surface that will be on the out- 
side when A is bent into position, with 
a small rivet drawn up just enough to 
permit the disk to be turned. Drill 14- 
in. holes in the disk opposite those in 
the piece A. This provides a venti- 
lator for the interior of the heating ele- 
ment, which may be closed by turning 
the disk. The holes in the piece A must 
be at least 4 in. from edge to edge so 
that the metal between them will cover 
the holes in the disk. The opening G 
in the portion B is for the end of the 
lever controlling the switch, the dimen- 
sions and location being shown. 

The hole H in the portion A is for 
the connecting leads to pass through, 
and it should be provided with a suit- 
able insulating bushing, preferably 
mica or porcelain. The location of this 
hole may be changed if advantageous 
to do so. 

All the remaining holes, marked J, 
K, L, M, N, and O, are ;; in. in diam- 
eter and drilled in the positions indi- 
cated. The screws supporting the vari- 
ous parts of the switch are to pass 
through these holes. 

Bend the upper and lower portions, 
P and Q, of the main part of the piece 
over at right angles along the dotted 
lines. These edges will overlap the 
edges of the front portion of the case, 
to improve its appearance. Bend the 
portions A and B up at right angles to 
the center portion, and the back of the 
containing case will be complete. 

Obtain a piece of thin metal, about 
1% in. wide and 41% in. long, and bend 
one edge over at right angles so that 
the main portion of the right-angled 
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piece will be 1% in. wide. Rivet this 
piece in position as shown at R. It is 
to form a division between the heating 
element and the compartment for the 
switch. 

The support for the switch lever 
should be made from ;;-in. sheet brass, 
and its dimensions must correspond to 
those given in Fig. 2. The holes 5 and 
Tt are threaded to take the screws 
which are to pass through the holes 
N and O, Fig. 1. The hole U is thread- 
ed for a %&-in. machine screw. This 
piece may be fastened in position as 
shown in Fig. 1. 

The switch lever is made from a piece 
of %-in. insulating fiber, with dimen- 
sions as given in Fig. 3. The hole V is 
drilled so that a %4-in. machine screw 
will pass through it freely. Mount the 
lever in position on the support, plac- 
ing a good-size washer next to the head 
of the screw, with a locknut on the end 
drawn up tightly so that there is no 
chance of the screw turning. The lever 
must move freely on the screw, its short 
end extending through the slot G, Fig. 
1. A small spiral steel spring is made 
and one end attached in the hole W, 
Fig. 3, in the switch lever and the other 
end attached to the piece R, Fig. 1, of 
the containing case, so that the right 
end of the switch lever is always drawn 
up and the left end down. 

The switch lever is caused to move 
up and down by means of a piece of 
brass which slides on the outside sur- 
face of the piece B, Fig. 1. The dimen- 
sions of this slide and its form are 
shown in Fig. 4. The slot X is for the 
end of the switch lever to project 
through, and must be of such dimen- 
sions that the end of the switch lever 
will not bind in any of the possible po- 
sitions it is supposed to assume. The 
slot Y is for supporting the slide. A 
1g-in. machine screw passes through 
this slot and into a threaded hole in 
the piece B, Fig. 1. The position of 
this screw should be such that the 
switch lever may move up and down 
the entire length of the slot G. Two 
other screws are placed.along the edge 
of the lower end of the slide and into 
the piece B, with their heads drawn 
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down so that they will assist in holding 
it in position and guide its up-and-down 
movements without interfering to any 


Fig.3 


Support for the Switch Lever, the Switch Lever, 
and the Sliding Part That Operates 
the Switch Lever 


extent with its free motion. A side 
view of the slide is shown at the right 
in Fig. 4. The upper end is bent out 
about %& in., so that there will be a good 
rest formed upon which to place the 
end of the curling iron when forcing the 
slide down. 

The switch is of the single-pole type, 
and consists of two pieces of spring 
brass, mounted on two pieces of insu- 
lation and bent to such shape that the 
left end of the switch lever causes their 
free ends to make contact when the 
slide has been forced down past the 


Fic.6 Fig.7 


Contact Switch Springs, Their Insulation Bases, 
and the Tube for the Heating Element 


opening into the heating element. The 
dimensions of the two springs are given 
in Fig. 5. They are bent into the 
shapes shown in Figs. 6 and 7. Shape 
two pieces of fiber as shown in Figs. 8 
and 9. Mount these two pieces on the 
back of the containing case with ma- 
chine screws, which pass through the 
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holes J, K, L, and M into threaded 
holes in the under side of the pieces. 
These screws should not extend more 
than 7; in. into the pieces. The piece 
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A Slate or Marble Base is Provided for Mounting 
the Entire Heater When It is Finished 


shown in Fig. 8 is mounted over the 
holes J and K, and the piece in Fig. 9, 
over the holes L and M. Mount the 
spring, Fig. 6, in the groove in the piece 
of insulation, Fig. 8, and the spring, 
Fig. 7, in the groove in the insulation, 
Fig. 9. A good-sized washer is placed 
on each of the screws used in mounting 
the springs, as the electrical connections 
are to be made under these screw heads. 
A small screw with a washer must be 
placed in the hole Z, Fig. 9. If the 
springs are properly shaped they 
should break contact when the left end 
of the switch lever is down, and make 
contact with a small movement of the 
end of the lever upward caused by mov- 
ing the slide down. The adjustment of 
these springs should be carefully made, 
as the successful operation of the heater 
in a large measure depends upon the 
proper operation of the switch. 

The heating element must be wound 
upon a piece of thin-brass tubing, hav- 
ing the dimensions given in Fig. 10. 
One end of this piece of tubing is to 
rest in the opening E in the portion B 
of the containing case, and the other 
‘end is to be attached to the. portion A. 
A part of one end of the tube is cut 
away, as shown, so that two projections 
on opposite sides are formed. These 
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two projections are bent out at right 
angles to the main part of the tube, and 
are to be used in attaching it to the 
case. Drill a small hole near the end 
of each of these projections, then place 
the tube in position in the containing 
case, and mark the location of the holes 
in the projections on the portion A of 
the case. Drill holes in the latter piece 
a little larger than those on the tube 
end, and thread the holes in the projec- 
tions for small machine screws. 

Wind at least two layers of very thin 
sheet mica around the tube, then drill a 
large number of small holes through 
the mica and walls of the tube. Place 
a single layer of thin mica around the 
tube after the holes have been drilled. 
Procure 21 ft. of No. 32 gauge nichrome 
resistance wire, mark the center of the 
piece in some manner, and wind one- 
half of it on the tube, starting at the end 
with the projections and stopping at 
least 4 in. from the other end. The 
turns should be equally spaced, and a 
thin sheet of mica placed outside the 
first layer, whereupon the second layer 
is wound on, but in a reverse direction 
to the first, to make a noninductive 
winding. Place a layer of mica outside 
of the last layer of wire, and then sev 
eral turns of sheet asbestos outside of 
the mica. Do not allow the mica and 
asbestos to come near the end of the 
tube that is placed in the opening I, 
Fig. 1. Care should be exercised in 
terminating the resistance wire, and the 
following suggestion may not come 
amiss. 

Obtain two small pieces of asbestos- 
insulated copper wire, about 8 in. long 
Attach the ends of the resistance wire 
to the ends of these two pieces, and 
anchor the pieces of copper wire se- 
curely to the tube. 

The free ends of the pieces of copper 
wire are to pass through an opening in 
the piece R of the containing case into 
the switch compartment. The wires 
should be well insulated where they 
pass through the openings or bushings 
provided. Attach one of the wires to 
one of the screws holding the spring. 
Fig. 6, and the other under the screw 
in the hole Z, Fig. 9. 


Obtain a piece of lamp cord of suita- 
ble length, provide an attachment plug 
on one end, and put the other end 
through the opening H in the portion A 
of the containing case. A knot is tied 
in the end of the cord inside the case to 
relieve the electrical connections of any 
mechanical strain. Remove the insula- 
tion from the ends of the lamp-cord 
conductors and attach them to one-of 
the screws holding the spring, Fig. 7, 
and the screw in the hole Z, Fig. 9. 
Be sure that the lamp cord, or other 
wires, do not in any way interfere with 
the free operation of the switch. 

A cover for the case can be made 
from some thin brass, the edge of which 
must extend over the end of the case a 
short distance, except at the lower side 
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where it will be inside the ends. The 
upper and lower edges may be fastened 
with four small screws placed in holes 
drilled in the projections shown in 
Fig. 1. 

The completed heater should be 
tested, and if found to operate satis- 
factorily, it is carefully finished, nickel- 
plated, and mounted on a slate, or mar- 
ble, base. The dimensions of a suitable 
base are given in Fig. 11. Depressions 
are made in the surface of this base to 
admit the heads of screws on the back 
of the case. It is best to have the case 
at least 14 in. away from the surface of 
the base, which can be accomplished by 
placing several washers on the mount- 
ing screws between the back of the case 
and the base. 


To Keep Tan Shoes from Turning 
Dark 


Tan-shoe polishes seem to rub the 
dirt into the leather and to darken it in 
a short time. Tan shoes can be kept 
clean and well polished without losing 
their original bright tan color if treated 
in the following simple manner. In- 
stead of using tan polish on a new 
pair of shoes, dampen the end of a soft 
clean cloth, and rub a small portion of 
the leather at a time with the moist 
end and then rub briskly with the dry 
end. In this way tan shoes can be kept 
clean and nicely polished like new.— 
Contributed by John V. Voorhis, 
Ocean Grove, N. J 


A Finger-Trap Trick 


It is easy to fool one’s friends with 
the little joker made to trap a finger. 
It consists of a piece of paper, about 
6 in. wide and 12 in. or more long. To 
prepare the paper, cut two slots in 
one end, as shown, and then roll it up 
in tube form, beginning at the end 
with the cuts, then fasten the end with 
glue. The inside diameter should be 
about % inch. 

When the glue is dry, ask some one 
to push a finger into either end. This 
will be easy enough to do, but to re- 


move the finger is a different matter. 
The end coils tend to pull out and hold 


12° 


It is ay | to Insert a Finger in the Tube, but to 
et It Out is Almost Impossible 


the finger. If the tube is made of 
tough paper, it will stand considerable 
pull—Contributed by Abner B. Shaw, 
N. Dartmouth, Mass. 


GWhen mercury is spilled it can be 
picked up with a medicine dropper. 


\ 
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INTERESTING NEW PATENTS 


FRAME FOR CLEANING RUGS (Fig. 1)— 
This device consists of two rectangular frames, one 
made to fit loosely within the other, and pivoted 
together at the sides. In using, the head of each 
frame is lifted and the ends of the rug are attached. 
The weight of the device causes it to flatten out 
downward, and this pulls the rug taut for cleaning. 


GOGGLES THAT CHANGE ARTIFICIAL 
LIGHT TO DAYLIGHT (Fig. 2)—The artificial 
light entering through the lenses is modified by 
color filters or absorbing screens so that the effect 
Ngee is that of daylight. The goggles are worn 
ike ordinary goggles and are made in such a way 
that no light can enter except through the lenses. 


PROTECTOR FOR CHILDREN’S SHOES 
(Fig. 3)—This device consists simply of a protective 
| having a tang that is fastened between the 

eel and the sole, or between the sole and the in- 
sole. It is designed to be put on any style of shoe, 
and is made of metal that is sufficiently pliable to be 
easily shaped to the curve of the toe, or other part 
of the shoe. 


ROPE CALIPERS (Fig. 4)—The diameters of 
ropes are hard to measure with ordinary calipers or 
other measuring instruments where the crests on 
opposite sides are not diametrically opposite to each 
other. This instrument consists of two flat blocks 
connected by links so that the faces are always 
parallel, and is made long enough to cover several 
of the crests. It is placed over the rope, as shown, 
and the diameter is measured by a scale attached to 
one of the blocks. 


BOOK HOLDER (Fig. 5; British patent)—This 
holder consists of a single strip of metal, with a 
setscrew at one end and a tongue at the other, 
which can be slipped in between the loose back and 
the binding of the book. The tongue is made trough- 
shaped to fit the curve of the binding when the 
book is opened. The setscrew serves to attach the 
holder to the ledge of a reading desk. 


ELASTIC ATTACHMENT FOR FLOUNCE 
(Fig. 6)—This invention is evidently intended to 
permit freedom of movement in walking, while pro- 
ducing the effect of a close-fitting garment. he 
lower portion consists of an accordion-plaited 
flounce. The upper portion of the skirt fits closely 
about the hips, is gathered at the lower end, and is 
attached to the flounce by means of an elastic con- 
cealed in a fold and passing around the skirt. 


RURAL-DELIVERY MAIL BOX (Fig. 7)—The 
special feature about this mail box is the hinged 
front and top, which are connected by levers so that 
they open and close simultaneously. The front car- 
ries a lock which engages a keeper on the top when 
the box is closed. 


CHEESE CUTTER (Fig. 8)—This cutter is de- 
signed for dividing circular cheeses into equal sec- 
tors. It consists of a series of blades arranged 
radially around a center, above which is a knob that 
serves as a handle. In using, it is simply placed 
evenly on top of the cheese and forced downward. 


CATERPILLAR TRACTION WHEEL (Fig. 9) 
—The outer, or caterpillar, portion of the wheel is 
made in 12 sections. These are so arranged that at 
any given time three of the sections are flat on the 
ground under the wheel, while the remaining sec- 
tions are held away from contact with the main 
wheel by means of tensioning devices. 


NOVEL DREDGING DEVICE (Fig. 10; British 
patent to an American)—This device is mounted on 
a boat moored in the river and takes its power from 
the action of the current on the paddle wheels 
carried on the gunwales of the boat. Power from 
the paddle wheels is transmitted by chain drive to 
a cutting wheel resting on the bottom of the river, 
the silt, as it is loosened, being carried away by the 
current, The cutting wheel is easily adjustable for 
depth by means of controlling levers. 
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WATER TRICYCLE (Fig. 11)—This curious 
craft is much like an ordinary tricycle except that 
the wheels are made with water-tight walls so that 
the craft is capable of traveling on the water. 
Propulsion is by means of the rear wheels, the sides 
of which are fitted with blades that act against the 
water. 


METALLIC EDGE FOR SLIPPER TOP (Fig. 
12)—This attachment is designed to hold the top of 
the slipper against the foot as well as to prevent it 
from bending out of shape. It consists of a small 
metallic tube, inside which is a continuous coil 
spring. 


NOVEL BOAT-LAUNCHING MECHANISM 
(Fig. 13)—This is one of the most curious of the 
many devices that have been invented for launching 
boats from a ship. The launching ways are pivoted 
to the gunwales and are equipped with floats that 
support the outer ends on the water, and the boats 
are simply slid down into the water over the rollers 
that form the bottom of the launching ways. When 
not in ‘use, the whole device is drawn up against the 
mast, as shown. 


TABLE THAT IS CONVERTIBLE INTO BOX 
(Fig. 14)—The table top consists of four leaves 
hinged together. With the legs removed, the leaves 
may be folded to form the four sides of a box. Each 
leaf is provided with a triangular end piece, which 
projects downward when the device is set up as a 
table. With the leaves folded, the four end pieces 
of each set come into contact and form the rec- 
tangular end of the box. 


COMBINATION STRAINER AND DRIP 
RAY (Fig. 15; British patent)—The strainer is 
supported over the center of the drip tray by a 
metallic arm, as shown. The circular frame directly 
above the drip tray is designed for holding a cup 
and saucer, 


WASH BOILER (Fig. 16)—The water is heated 
in the space formed by the double bottom and passes 
upward through the conical tubes. Through open- 
ings near the top the mixture of water and steam is 
then projected against the conical deflector and falls 
on the main body of water. Water enters the false- 
bottom space through openings at the edge of the 
boiler, and in this way a continual circulation is 
maintained. 


STUMP BURNER (Fig. 17)—A metallic hood, 
made in overlapping sections so that it is adjust- 
able to any diameter, is secured around the stump 
in such a way that while sufficient space is pro- 
vided in the lower portion for combustion, the top 
is tightly closed, the whole acting much after the 
manner of a stove. At one side of the hood is a 
vertical pipe for carrying off the gases, as well as 
a pipe by which oil is projected against the stump. 


VEHICLE BODY DESIGNED TO REDUCE 
AIR RESISTANCE (Fig. 18; British patent)— 
This type of body, which may be used with sidecar, 
cyclecar, or automobile, is circular or elliptical in 
cross section and tapers uniformly from the back to 
the front. The door may be hinged to swing up- 
ward, as shown, or to swing horizontally outward in 
accordance with the usual practice. Under the seat 
is a luggage compartment reached through a door at 
the back. 


UMBRELLA OF NOVEL TYPE (Fig. 19)— 
The special feature about this umbrella is the staff. 
This is made in two telescoping sections which are 
so connected by a link motion that the lower sec- 
tion, when the umbrella is raised, may be swung to 
one side of the center. 


RAIN-MAKING APPARATUS (Fig. 20)—This 
apparatus, carried into the upper air & a captive 
balloon, is designed for carrying out an elaborate 
process for producing rain, which consists in first 
violently disturbing the air and then supplying it 
with moisture and nitrogen. This plan involves the 
sending up simultaneously of a large number of 
such balloons over the area to be treated. 
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AN INEXPENSIVE CONCRETE-STUCCO COTTAGE 


W. W. ABELL SON, 
ARCHITECTS 
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First-Floor Plan Second-Floor Plan 


This attractive seven-room yy 7 is built on simple lines, without exterior decoration, 


and the attractive general effect is due entirely to a skillful arrangement of line and mass. 
In the interior, the same simplicity and skillful handling are apparent, all the space being 
utilized to the utmost in providing conveniently arranged rooms of ample size. The construc- 
tion consists of wood-frame walls with cement-plaster surface. A basement with unpaved 
floor extends under the entire building, and in this basement is a hot-air heating plant. This 
building is estimated to cost from $2,700 to $2,800. 

Two of the most important features of the design are the front porch, 8 ft. wide and 19 ft. 
long, and the living room, extending across the whole front of the building. The diaing room 
is adjacent to both the living room and kitchen, while the — room and kitchen are separated 
by a hallway. By the construction of a slight projection at the side of the building, room is 
provided outside the general line of the buildin for the landing at the turn in the stairway, 
and in this way much space is saved. This landing is reached by separate stairways from the 
“s room and the kitchen. 

n the second floor are three bedrooms and bath, and the stairway leads into a hallway that 
‘opens directly into each of these four rooms. The most important feature of this floor is the 
arrangement of closets, and particularly the use of the space above the turn in the stairway 
for an unusually large closet connecting with one of the front bedrooms. By a slight 
a 0 aoe of the plan the porch roof could easily be converted into a sleeping porch if 

esired. 
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